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2buiail 2 UJLa< 


(3^ cW ->J llfc JA J)j)}\ jy^> -L* 

x-*J ^ £jj \jjS ji # J** ^^JLp ( j = i. U .o J lj iliJl <_£.0 

jLfcjJl I oJlA f+S'Jo ^jqSS' c-lLthZfTlj Ojl y* 

jJLj l. j*j ii!>UU L**i Higgs boson y>*~* Ojj#sy>rj ,JU 
J5 l jf- oJjJL>iJI oJjLJI oJla jt iji . Lo j>-jj £jIa)I «-UAaJI 

y O* lM <rr^' *J*JJ s*t* ^JJJi o* 

je 'Jjb U ^ ilbk ISU« v li£U o>l^> 

jJUJl U>ji jjl <*31^1 oliLi^Nl j;, iajji ji oJUai ^ 

j4juJaJl <4—^A^Ul y* <Jly*j 

^jL^-I ^ L*LaJ j*J Vl . ^"..a )1 ^jA fl*Jl 

J ji ^ iJ~ ^JUl .db/Xl' ^ *_i yJl Jl ^,-UKJ 

.4j Jhj j jialllj *yjl jl iJ^P l« 
bblliut ljl>- Loll^t 4jjiaj 4^15 JuiJ 4 aJJ| 

a«« 4> 1^1 il V ^ :: «:1 4.«»‘Jl> j^Sft viLUiSj v^^JLwJl 
^y ^yuJl <--*Ji M J*^jl <y Ja^ t^-Ul t/ a^ (^oJ 




jJj ot t aJJI <+iS ^LUo-l UUJ 0} 

jjrf ot j .fjft\ LUiJI J* J.jJJ of *iti ja dU UlLiu-l 
li. ^ liLJ fUic-l ol :«?liU» Jl>- JLp l*~i; ili^Ul 

.U y>m-* JjjJl!l d^° IjjI>«jI»I O^^J tL)t 
U/it ot oSl jjt o/i v l£jl li» ^ ^dl J*<uJl / 

llLo 4 j%JL*JI *?lil*J® Jl <JLmj toy- .'b/jt Ljb 

-dip - <oSf pXJi / iL^u^i Nl>- ^-J «?liUJ» Ol 

j+. I—» ot ^AiuJLU tJjliJl ^P (Jlj—Jl yju 

/Ju cyw> AjjJ j4>tJ (^t <*Jyj 1*5 tJbbU *?lil*J* Jlj-^ 
«w^l>-t o44 jI^JI / .jjjLJI JlyJI ^y- ^1>-^I oj^-a» ^y /Jl 
oiipt .«?^5I/ o "ju lilj» :i?liUi ikJ y ^ Jl> y 
five iJUJl i~*iJl o>^l JlSLiVl j/u y ySS iU>l ot 
/I ci^JUfll JliLiSlI y i^JiiJl^Ly^l JJiJ ^platonic solids 

4-pb j (I Aid* “ * ^ Ur.ii olwl.,^4 y» Lj^yjt o/^J ot 

S^Ljj Lfryo- ^I^Jj ol/ 1/y*J ot yJlj ~£jJj • ••£^dpSfl 
0JUL- CJIS* lil ^t oil // £^ol JLij .vJLaJl j£dl 4yjt ^Op 
1$JUL~* Oj 15 l^jji t43jyc«Jl 4. T .* J l ^51 j£i\ oljlJU ^y*aa~ ol/Jl 

^yjuJL tcJ-15' Ujt tiaii 1^4 io iltjk ot id/-j ^^■o.JLlI y <L r ^'Jl 
oL**L/ ibliSl o j!sji}\ $) .^-^IjjJl t aJJI ^J-ap jy 4 ^~*aJI 

io l)L* liU» Jlj~- ol5 jJ yj .(Pythagoras yj /di ^,-^ap /I 
.0/Jl ^y iUJl •JLIS'Nl>- c^>4 li Nl> 1595 f I p / i?^/l/ 

^Lidl /j ‘lS/ - ^ ^c5y*t <y-Ll ^y 

i?jS ji^ ^ Ji. vSiJ? i- C_J M JjSl i 

(J^ * °; ' "^ * j —! i_r*^ ‘UJb J * ; >. '1 l* 


nil^n 

jAaji 

XJ12JI 

if! 



jJLJI j\l Jj 4 Lii M iJif; Neil deGrasse Tyson jj— jIj 

yjk J* 

L*Lk; jt Ut ^ ^1 <1*UU cjJdi £.j (!;l> 
oLL^l jl 5J . li* co j i/3P j cpttJ IaaiJ dJj^t 

u*) C-^° J^p" Lf* 


•• 

L.UiJ J^SO J; «?liU» j^Jl JI>JI ^wa, N Oil 
U,j .(ilip JLp ISUzpI iJUJ jt) iuJ ^ /JI 

jjU^w tiiki^Jl ; r .^Jl jJiJl ^ jjSfl14^1 J y» U5 4ilu jt 

L*U*j JL«J (_^JU (_$t ^1 ji v_jL£ jjk 4J yu ji Joy L* j^i 4lj^- iuJbifc* 

jj£ ji J^j J* 1 i^UJl Jl^l ji t_i jJkA\ U 41^0^ 

■• • 

Ajj>x^ v_J>I jS aajj! ^ja Oj>Cj ot> L^UaJ ^<k .,>.■"■! sZ*>ji\jj Ji 

AjjliJl *w—>*-—Jl ^jA *Js- 1$j c u ^JLll tvJjiSM ^A 

ji>j» iI a ^ Aj\^y\ ^ oi jZUj cjuji j~a j* .u^i\ 

.o^£Jl y* j>-\ ol£* ^ oL>- ^ 1 p j j!jJI iJUi^l 

j\ iJUllI jl) a:.J 1 oi lljJi L^l yt pjtSfl yS\ o \i cviUi £•j 


^Jl ^JL» U LfcJ J Si c4jL**P La Aw? I i%j ^LoJj N c(iw^SI^ 4 
^ vSI jfli gjj: ^ u tSjUt ,> Jjj ifci M j ... u ^ jl y* 

l?bUJ» Jbu jJ Ji 44-...>,» 4«?ISU» Jl>- £-*; (J . jjS3l 

. Jl>«iU ji Ol^AJ Jili JOKA 

M ^ >?JU U ^ 4L* liU* : JLj uy» 44lUi5 JuJUj 
IJu N ^ Njo U ^ *JU :lL» 

iib» .oUKU ,c ,U>-I Jj ,cJJl 4 . JUJI liU.Nl . JI . 


JbJLxJl jl l ^j>- 4ipjjJuJ <A~JaJJ «Aj jJkUs tolj^ic** 




jy-jZ jUyj j* 

JI>Jl jm (JUJI <Jjbi d\ ^JUlj ill*- l/ uu i JI>Jl ^ 

\^.a. S j k*o^L»* V 0*1?- o_ j£Jl ot < - i .S 

^-Pj LipUtf j-A-j L» IJUk . (l) 5 jjo ol 

<i^ U»j-i^-*-j — |*Jl*Jl <iJ5 ill^o Ajl jJlj . ULj 

^_^J1 * (2) V^ ‘AllSJ' IfJ ^ ^ iiUall jl 

V cU^I* V U JLJl IJLa ,y Jju ^JJI Jl jt (3) t yc^>Jl 

•• » • • • • 

jl y» s—JjAj L* *l>- ^jI ^jA 4s^JLJJD .Vyup U£JI AliLU 0 j£j <jt «Jb 

o j&\ l^» Oj&i —»^iUi j>u jl— oy*A jUU 

m m 

^ (*-^' ^ £~*-d J* OJ 

.<*Jal) L**i Jj-W J?-l JA *<^**>^1 ^jJl»_> AOJ l* ^ jl ^1 


O* ^ji Oi - ^’ ^S-r~ ir* *i 

J* U)li jlopI y oUI_*?Jl Ui*J 

^1 bj±5>JJ 


4JLJ&+ Jl oJUb 
U^AP j jim 4 jL 4 > 
I O oL>«Jl JLi 


•oljJJI obrjJl J*p ^ Jl ^ 

^Ul ,M*I lU UC littoil '-i.l.:.^ Oj£S\^f j_«UJI Ujj** j) 

0 

£X^1aJ| Oj^a 3 fbj oLg-J* ^ J* >^A 4|» frULJl 4^fL*«>-J 

^•1 IJla .op.ot *Jb^J io^JLJI jl 


I?v^i-5i JI>J1 4 V b$3l IJu ^ c^^-i LSj J>w-u 


(1) Formlessness led to form 

toy*U)l oLi jb 4 377 t^LuaJl c4->j 4^4.-loll ^^aII ^laJl 

•*srj )' ^^-><1 ^- U ll yJbjtd I Jjjl .2007 

jlp ^ ^ 'i yo :i>o Jp iLy.1 /yiyi »ll o yu (2) 

. Jlill J;-- Jp *ijl^»- Jl bj-0 Cj* u^*i 

.«£)> j^L. jJUa< t276 ^y> c^a—UJl iCommon sense (3) 





ja ^ j* L» *y '£j*i ot jZ+j 

UjUj (JuJI o| .£jU)l »Ui)l ^ ^J 1 olj*jl aJLj^I 

UjUj Ljjj (^^Jlj) *LiiJl ,jl>- UUl>w« ( 3 i^ 

^Jl j^-jI131 jJLp £jj jt i-4.JsJ ^4> »*iiJ-XS 

.^vjJlj *LaAJl oL£~*Lj.> 

jUjSfl oJl^J iJUIl <Loj>fc^Jl JjJL>Jl jl N i^JDS 

jt b* :J-^pS (1 aJI 3 -* LfJLp <>^f* M - 

jt iJL*i>-l 0j2 ll Jbu j»J sJlS |» 

yj iLi J^i jt ^ jSUj Ja ?LUJl jlJI <J JLp ^ 

y-T U^i® JJ> \ly^ jtf t «lLi® ^,1 ^jj| «*^!>Ul® jt ^ 

?>-T j ^t jt j 5JL^-1 ^^Ap Uib 

t^Jp-LlJl IJLa oLsnJ L§ jl>- ^1 }[>- ^*p Ui ja v-jliS3l IJa JU«jt ^yJl 

aJLL-^I Li® ( jiliJl ^1 f, ( ^A (^t V A~jl j <it JLdlpl N 

oJLa cJai^l JLaJ jj^Jl ^Lil I 4 IP iUVl LJl4l>L 

^ jgUJLull ^LJl jt jLcp! 4 UJUJI wiijl 

Loj^j 44*iilaJL«Jl aIlAI JbJL>*lJ p L* 0 ^JJLj V Lji* oJJL>i^i 

4j1 ^^UipV Ljb ii_UJI y ^jL>Jl UtA cJai-^t Ji 

.ojjiaJj j j£l\ J^l JauJ^yJlj tLi>- aLLjJIj A-* ^*» ll A h ..^Nl 

. JiJiS' ®*i> oi ji* Jl j— 

<• • 

iu->! s=\ M ^1 c jL_)i IJU v tsJ! liA ^UI l> a! v>- 

c J jJLt tl^P jiJUl "V aJLl^I 

cJl5 lib .IL. ^1 j V®-: liU ci>t j! 4^1 

l*)5I (IaLmIJ jl ^ill «JJL 1 j ^p k—4.lz>mJ oLLjjcJl oJla 


nt rAn 

AdJI 

U12JI 

iff 






.*\y}\ dL) r OS N LjjV 

vliJl v, 4 : .^a)l ^ ISJL^Jl jL*-^l ^Jl ^yb 

y y oLiLi dj>~ Ulj tjjUJl tjy>- 

^ ^jJiLj* vi-j j^p f-ULJl oJjbLuJ iliU <ijjL® oIpI~* 

IyUJ tljp^j < y ^AJI tLHC OjyL* 

tft ti^kiJl w-5 y yii- i*Jai p-*l I j j* ^1 

•(y^ Jj j x ji) Higgs particle *<j y- 


JLjNt ^y.Jx J tC-^ Ulp < j r ^.^>- JlL* ^yil JLi) 

oUb-!)UJlj i^kJl oUiyJl 

;jb-lj 4iLL^I liSU j telementary particle physics iJjVl 

y\ s^UJI -i5 j±J\ £pbl\ J i*Jl J\ i^SUJI ol^UJl p\ ja 

**s)\ <y &*y ^1 Ji -«V»JIj (^4i J* P Lfi (4» d k--^u 

<.*. J> y ja to yrj Oj&i o>M— ,yi aoLaJI l5 1p 

jl .^»U£JI IJLa 

jl jSU* 4 ^ LS £jUJl *U*i)l JUS jlj JiU jS ^juU 

l^i ja UU; *jy <J-\~e y*y* *<£y>r >yrj gy oi 

1- lu«i jtfJ .jip *Jl jyUl ^ pS\ *>Jl <> ►UjJJ 

l$JJtj-i ^1 <uJi*Jl ol jylalll ^jA j*PjJl ^lp— Jaii Ulp 
^j\l ^yJl ^y* Jaii oA>-lj 0 y —^pUJI o yJl v i>4i y 

quantum theory Jl 

tjlj J^-lj JlAP AJLilS* 

^ JJJU LLU J, UIUvl Jl a Jy ^!l GJ Sfl ^ 






iij j*j *Jl J£ jt JLaJ frAw.kll y oJ jJL>- <ju\j oJL>-j 

,>* iriji* O^J jU»i \#U0J 

yjl Ajj jJl O^lpliJl j%^>o ^Jl) ObijJl oyJl j O^jUUjc^j^^$31 

.oJL>“lj oi>- ^yJ j Ul£— 3Li>«-> L*Jb JLJl ^y, 

V iajI^jJI y ?l*** 0l7yJl <jlJUb J-^"" ot 
^ ■ Z ^ ZJ l*. w t aLz^j — A**J?LJc*j y^Jl Jo ^Jdl f-^yJl — 0^J^iJl 
y Sy Ail* Jilt &y7 Obi^Jl ^yjl JiJ y]l oLuyJt 

s—,-^w* j**ju yJl AA»Ji>JI yJl yJl sl^lZ^ydl <icS 

.Objl 6 ji}\^mJ> 


OJ^ djj±\j Peter Higgs >y ^ Jlk Jl JbyiJl J* 

JS’ Jiio (y*?* Jk) y^ Jy ^ *3^ 'M ^ 

^ki—7 o-J^LJu*jy*3l Jl* L« lji JiJ yjl ollJyJl 

Ja-jj l$lSyj ojly JiJj ^i..,> iJkJl lJUb JpliJ <j\ 

^ U^*i 4 *-^3J J i£^ ^l^-Jl J^ 

.aAi$ 3 £yjz> Lulls' ^aJLaj ^1 ja Ljjls^ o>LS^JL^ c-*lZjyxJl oJub t^llL.*." 

l* I*- Jlj) Steven Weinberg JLz** Jl*yiJl kiJ 

iilkU yj JLp oJ3i)l oJub (Abdus Salam ^*>L- yjjut J>-l^Jl 
Sheldon L. yi^l>- .J <3j*^ k »* A>-yil i<«.-*» 3 ? Lmj y^Jl_j azaI^JI 

.UUj oik* i>wJl o*l >-j tGlashow 


Iglo y tkkll y ollJyJl oL Jl oJ3i)l ok Ji JUj 
c^lz^y^Jl swoL>- ^]l to*l7^^7yzJl_} oUy^^-Jl » yJl sZ^lZjyJl 

^y oljJJl L^u^>- ^*JcJ yJl col)jy^JNl Jl* aJ j\I 

4j c^zJl tyliJI Ji>Jl £• j-5l S^i L* li| .U^L^-t 

C^k^t o!>ULiJl CJIS lilJ .Jilt ^yr it JLp cJ^oJl Jl JUJI 



<;l» J*lii ,J lij Ul .^1 «iti 01» 

4 LlS..■&>• Oj£-> <1)1 N 4jl 4 j>- jjJ cijLiiJ 1 jl>- L» L-i iJLa ol jJ 

^ 4*Ju Kiyrj J UUi *<L£JlJl. .IDAS’ ^ 

^ ^ jl / (S^ O^i (^ r* 

£ri ol ,> ,>^d jl jXj •‘If^ J*** Vr~i 

. 4j jJLj ^AJl ^>mJl ^JlP jJ-j <1)1 jJUU 


j ^JJl 5 jL« yb i-S^Jl jS* ^p ^Uip^I 

c<JLJL>- i*jljJl oJLa (jl y* 0^jLyill jlSIzj .jJuJI 

cr^ Vji M -f ^ 1 Oj-UIa* (*4^ 

d)l 4 aJI5 o ji L^Ij^-^j y ilai oli|j 4 * l $ y>* 

Sy jy t y^ L*j jl ipJLiJl <1)1 ,<uiLS^- ollUy- ^juaJ 

40^/jl>w^Jl y UU- JLaj .SJLinJl ^y oJUbj .y w^ y 

oJub oLNjJl y <Lili y 

^ *t5>r j>*-j ^ til jJ wjl&'ill 

i^kJl ♦LjJJl i-jU. ,> iJL.lS’ Lf. oL>- jl U, tljJLli y*\j\ 

. UL>- ^ja\'^S > ..,<a>-l <jU>u ^~.o*.i 4o».lall jl t ^Z«JLp 


j •*■ J ^ (jjj^J , <»i ,*~<^l ^jJud 1 4iXtf (2102 ^"..-V 

jl ,j-^»l ^-a (JLLi'l jl Ljj 

,_$yiJl ‘j- 1 ^ L«j'j MLc>-l L>«i*j a^J .^-<1 

.jlI aJlA ^ylp oj^a.—1,1 Lfclj J ..li ^yjl L^-jJ<A»JaJl jlj^»l 
Ail j_Lj — ^)lj aUo* ^jia jJLj la l* j| 

.Uj yr jj t*-« _j ^1 l^Jli AdJjJl j^abjJl 






jl&VI ja JbJbJI ^ -jS\ J 5 wj- oLLSI o-l 

Alb JLjl 0^531 o\i/i J&sj .^bS 3 l IJLa i 14-lid yJl 
^yJlj t*yoJl ^y £y»t ity« ip^ JJUiJl ^y 0 yi 

v» V J- ^>11 ojfli ^ j>uij .uai js ^uVi j 0^1 

4j>»y Jjb- Jli 4 ,y-T tAi>- ilUb <1)1 iJUl*~l Sy Xl~J iliyl 
. JjVi i>jVl y 13^ liyii y> jlS ^Ul f Ull oLLl^l 

iU*t oJLp ^jJl t»Lai1l J5 (_$JLJl JJi>- ^y-j ^Ju 

^J| oSlj tJl <l)j^Jl ^y oyly ^yJl tjyJLJl l*® iUj yl 
A^yJ l oJl^j Ji*Jl ISUJ) iUaJj t*?i-jiijUxJl JUb Jjl* 

<1)<1)1 <l)l£ <J"** *vi-Jtt <Jly*j p-I ^yJI 

iJJL^Jl Jl^y-S/l d)l jJ ^yjly *1)1 <1)15 jj 

£y 1 (JUb .yJl ©I jj US' oU oy jy Li^5 v4-flIz>«-4 C-J15 

.v^liSJl IJla iljj J^J LjJLiUt ^yJl ill^Nl 
^iy- J Jl <5y^» jU)% * jliftl JLU iJl^l J^UJI oJl 5 iJI 

5 

V-L-Vl frLjjiJl y Uililirfl o^Sp jUu * v U£Jl IJla y 14-lid 
»UiJl y L;l£J L^i y wUl UIp y~jVl ^p JULiJl ,Jpj 
J l)i 5 L*J\j c> >«i 149-jJaj y)l ill- »Sfl ^Jw ( j-J iiJL*P (3jiaj 

y-1 oy J5jl <1)1 -bjl U—>- <^US .iU*Vl ja <jIS c-iJLjJl j^£{ 

jUyJl ^ iJjLlLZj lijJ i j^UoJl j ^JLxJJ jJapSH Oj& 

v iljUJl J* Jb N lijl ^pJUJl ^1J pJbJl j UJLJI 

.£*»jl (jUai 









^UjLSLi 

lo£ Jii 1 i <jl lliic i^yj 

fiaJI 4 lla^j fJU (jiuJU J^kJ) .^jaItkAj 1$ 
UjLpjlj .frl^uJI ^Jc u iu 5a>j Jk ^JU 1 JapIj 

.ti^J -iULui^j- <J^j J >^l ojj wi>J 

( 1 


V ^t ciljJl *jj*\ jt i.Ul JW^I JL- J JLiJl ja 

^lll ip bill tLi!lj>“ s^llali jJL>Jl oi ip Li ol>«J UA*l*J 

ijjl>*pj_j A.b^->- p-L-il jbj .pJLnJl o^ULoj JS 

L$^ £\r*i £V .0^>-Ua ^ Ja* Jju 5L>Jlj 

lJUb ^jA 4^1j jl j^S/l ^JJLliJl jS> j>- T jtfiw 


tjJljJJ j jJ jIIp (1974 -1908)Jacob Bronowski (1) 
♦Ujjl :i^^l Jl C-*jJ jl\ <sS JA 4 fy£j ^^ 4-ilyj 

The Ascent of Man * jLJ^fl 







4jI*J t/fH Jr^ 1 

UJjJLi y *ULJlJ ^Ul JUJbJl dlfK.»l> t<2JL>«Jl . L* 

j^Lp SLj tlJjjp £ji ^yj ^ o^i k -*^ <-^ P 

.jl,_,»<L* j *-j iSJaj aL.^.; iJLjj y 

jj\ I <L «a > U IJl»j c^-w._ 11 (jL«j jt c^iaJLj 

JJU; :;ud jSl >1 Jlj- ^U- J| .if.1^1 Jjly ^-t- 

JjSlI JjLdl jp ^>0 jl ^yai^Jl £lk-l b| ^ .«?jJlyJl 

( J** jl .*?IJl* *-l>- ^1 {j* iJlsjlp Js LJl JL- <wJLmJI ^yi* 

.liSokj...«?U* 

is^UJl ^1 tJj-jJl ^-£iJl i^-UJl ,>• JL-j ‘iAjJl,y 

m m 

i-^ji ji V«S% ■>>*> *Jj' a* 

jl ^ I yil J1 0 yi L-^ dJJUj l.^Ujl ijU,^l 4 ;Syjyjisai 

t jbHJ 11 * JS Jbrji U J£J jJU :L L4JI iyJ JL* 

. jl£* JS ^yj tJj-Xjt l» jt l* 

'.[>-jjl *a Jlj-Jl ^jS/l <Ul i^-jJLp-JI tjJJS £*j 

jJU J*t ^ JlJL^JI ^ JyJI u ^ .«?jJUJI JU 

? jJU- jji ,>■ i^Oil jjS JjIL. t^-U 

+ 

\j*jl o'ilIJbyJl oJjb ^SJJ 

5 

‘J-'J oU^Vl (j-ajy ^ fjl jUj) OySJl J *>1 JP 

<£j oL < 1 )^* 3 ^ c / 4 ^(^«*■<»»>■ fLLj 4 jL ^ 5 y -1 oL>^I 

j oUj>JL- 1^1 ^.>u» oli>JL* 

jl) j> L* 0 jiS y L^j V . *! ajL^jN L* «w4>-^L-JI ^ja j by 

«• 

Jl JA pjipl ijt OjiJ^j ^ybJl jj J, tl 4 -J 
»•. j *S3l . J .-!l jlS ,^JlJI JLUi ;,a 


nnAn 

jSxlII 

xjojJI 

if! 


16 



c4JLj>*Jl ojyywa.ll ^ylj yil Oy^J Of ^IJbjNl 

. JL>-1 J (yJl>- ^ ^ »y~j.4j (1)1 ^y^*£ L^* ^0y^Jl 

y^Sll ( Ja>«J <Ul ^yip LJyy~wJl Ot 4<Jly~Jl ^JjbLmJ l)J 

bb ^y£]j ^iJJj'b/l <)LmwJ yiLO aj t ^yLp y-L 

SJu *)l .i _«>0 ^t U~>"1 *1 y** 44*ip yft b Oy£Jl OJ I^yjJbyjCj 

jJU“ 0 y.> 0 * UJIp j-Ld Jij .blLpj ^ylp *->y>-j yt jJU- iys^y 
. li>- <Ul J^-yj Of UaXj N oJb>-y iJu ^y^J c ( yl« ^jy ll^li LIp yt 

iiy£*W >WU. r ^I Uyip V Jt5 Oj J ^‘J 

(jL^>mJ 1^*4 ^J^llCi ill)yip L^I>wl ^yZll iOL^pLyll Of y* j^yH jyip) 

Li jS Oj£j JlJy 40y>-y<* y-P oLJL§j!>UI <jf Uy^>*J IJLa y^l (yiSl 

U,y» :oUwli ^jLwj I 4 PL, US yt *oi> Jl yt lilSb 6 l*iN 


jyJlyi £• oliJaJl oli iUaJl Jb *L jyiJl J-il^ 

y>*J <lgL>J . 0 Jj JL>“ y^wli® lw3>«UU frUjl Ljly>»J ^w3j 


t !*_• 


V y4 Njb u ^ ilL* ISUJ» :Jl>w Jt 4fU ^f ^ y^\ 

^1 yJl JLidl ^y>y ^ jjl - LiyS jl \A\iy lilU0 >J . « ?^ 
of 0^ -Lit <5y*u liL ^jOj 4 j-iJlJ ol^hLJly fy*Jl y* 

yty» (Jly%-Jl Uub Iwy .Lip yf Li yt |» Oy^ Jy* yil Oj Oy^d 

pJLJl yp Jl^ 'yr^ty Vyt y^i 4^3 yt ^L-U Jl y* <it ^^Ip 
.yJoJl yP ly^fy ^fyt L>-y oyL^-V tw^L^Jl jl^«Jl ^yJDL 
piJl jt sJlS Jj\ jt Jbjt i| i;L, IJLa ^4 LUll jl 

ijl y* — 0 yWl 5 yyWJ— (JyLu of O-Xp ^ylp' 4 yNPL^ll 


^ c >- 


jyuu u» °* 

J ^ y» J Jb L* 


liU liLJ* 


jy*y 4 y tJh*Li JL>- ^ylj <JLw 3>JI oUi^-^LJl — L^Op 




^J (jt CSln*Jl c-Lj^aII ^-L-l J^vJLj yjl OjLj jla.' l 

^aj ^£1 lljj^ U>j .<Kw. ^-J ^ L* 

£^laJ t jJUi ( _ # 1 p oj^P ^ y L* ^ ‘byy 

.<~iLS\Jl eJL ^j j,t.>l Oj£j -li Uj jl oU^UJl ( JS 

<l-j_^>«- j oUL ( _ # 1 p l-bt J .. m »i N L*jj I^Sl tLft Ji <»iS jjjt 

j j&\ jt» iJLi^ J&J c v ^rJ N Uw»lJ JlyJl li* J*J iJtf 

■ J V-^ J^' > ^ V y 

^^4^1 oLJL5 5 Jlp ^ *kjl c^iUi ^ AajI Jl jt Jj 

Lo->j . Jliu L* <J <Jl J ^pl O N® 

N jl tttUJl obJtuJl J JI>JI li* Jilit CJ5 Jf 4CJ^P Jjt 

>>v~ j^fll«,>*j ^jjJJl ^A^Ulj £^Pjj 

La J^jl ^^jyy) A^i\ cUJlp V* 

,(L«.i Oy^JUU *)l ^-A^Jl jL iiiL^ A>»>«J jL 
<jl .aJLjLI L«j aJ Si^p N jt Jp jjy-^ij 

tfli\ J>£*i 14 **j*S*ti* y> 

Aj^o^j £• <JjL>«Jl otju i^LjazJ l$ll Jj 

±-A)jju iillA J-J Ait IJL^J ipwj L^pIj vi~>- ^<jl>mJl i-uai jt 

jJb I^JUI jl .olJLP L* ^JujjCJ ASyv jl fr Ltl ^L 

aaj^ojj .j jialllj pjJLllI Aj^ iaJ jj^jLn^Jl JL>-A 11a4 a!»L^j 

1^ N»JI ^ jujuJIj iL-Mill ^ cJ>u c^JU4 

pULJI L^j AAa&i ^1 oLpj^I ^jA Ijl 4 j 1 ^ip AJUjMJ jjJ-AJj 

,>UJI oi^JI j 

u^J-f Or-V ^ 1 .>• ^ cr-^V v'-> ^ ‘ U 

S^—S’ jy yij;* yk *fr^!>Ul» jl jUi ‘y^plxjl y 







V—'Lp* 4j\j <4JjJU pJ lij <-^U*- t<U 4JL* 

^j .jyU+^ll j£J i-ib j-iJl iiuJaJl OJU jt Oil L-lp 

.OLK iwAj jfC ij} £Ty/*l C^JjJl Ojl 

l jLij <;! J* I^^Jll U 0 A^ sJl*J ji dj* Jb. 

. yJ«.yt? (JjL>- jliJ C^A..fl.>- jLS (_^l jjLll»J "jf (jjjJl t^jLiJl »LfliiJ 

<jLi>Jl £jUJl »UuJl d)t jjiil ^cj lij Lz*JLp 

jjLuJ (jt JJ ob->^31 ^AJl j io jJ (^JJI ^p LiUJ 

^t jj^jJl jUUI ^^t oiJ .< W;; yi l* J^o- ^1 Ufl! jp p\ 
: J yt jt JjtfSl J, £jUJl »U*JI Jl jJit jt ^kJ N 

^UlJI u^^JH 0 ^«t ^,£3 (quantum vacuum *\ j^» 

.(j-JjP^Jlj ii-. jUU 


*U^Jl v Uy jt jil Ibjt j) lit* ^ ..jSUi 

jJLJi jl£ JliLpt iiJU iyk ^k_il5 l-i* J> ?L^Jb j^Jlj 

jt jUjJlj jl£L«Jl jt i(_kspL^> L*S t L JLwJ luSsJ . i j*aa U oj j 

►^^Jl iL- ^-J II* ^ jt j^l U jjjjiJ tlSjip Ij^k 

0 -^j.i^Ul yJl <1)1 U OjJyLj .^aJIj ^^<Jl 

(^jJl viiJi® ^lp jlji wiyu IJb 


.*L* ^Jl>»j ol 4 JJI 



& jt WOJI oJu ^ c~iib jjiJl ^1 fi\ JA XOP ^yil 

oi Uij <JU ^ oil li^i 4U ^ jUJ «NUi^l» 

^JIaJI IjLaj UJb^-L iJL^j 1 oJla ^^JoJ c<n.jJg ^Jly iiLjb 

C-ilJl l^Jli yJl oi ^>1 tiJlJuy- ^ 0 ^ 

cjtf l? <:V tlStf ^-J liy cl^L U5 JU Allis' Uyip 







C J 4 jJljiJl O JLi O j£j <l)t j^4J ^1 LO jlaull 

.L^Jl 
•» •» *► •• 

.IJLa jJcj>\ *)l V<_£X*Jl <J jb ^1 p ^Ju oj 

JjOf\jJ\ eft ^Ul ^aJ<^^!>LJl 
L« Jli L<wj) pJL*Jl oIAp ©JLa c^JaJLj . i>-ljJl ^Jju 

^ju A J^' ^ ^1 .<«-W 1 V^ 1 

jLiJ «<UI» J1 f lSo^l j^i iJLStJlj .SJOOp- .Jjj Lip JU- Ul 
tLl$Jl ^ J —S jA «?v_ 4-S'» j!> LL^jJl ikJ}ll 

ji oj • ( ' l ^f~‘ (J All u^i J-* <JL*I>-I V <ii 

m.^.Uli ^jL>- <131 j! <«..>«> JaI>mJI jljjjNl iw.‘..>o 

L^Ji*>Ul ^ \*y>r ^-J .>^^1 ot 1 jLi*-l» j^i c^JJJl) j 

m 

.iJ^jJl o!>U>Jl ^ oj$L- 1^- JLJI 

jlp -iJLi^Jl ^i- JB-UJI <l)t ^^pt (1)1 yb Ljt ^ijjb jl 

JjP 4.0 .Aw.ll J 4jJbj>«l)l oN^L>m^Jl dUU 0 JU 0 44— * will Ji^- 

LjL> j^SsJ jl AJ) 44^jl 0 JLA 4 3^>- 4.W....1? 

<l^^Jl ^r->1 -J»tH jl i^LaJaJl Ljijl ^*.^^1—* 4 Ia>- tJ^5 

.ULai^a j Obi^]l h:L>J i-—JL Jjjjj 
^t-gJ ^A i]t*—<Jl jtl-L>* 4^ j a 4jLji>- < j*»^JU Uub jj 

^Lp — c^^a^UI j*JLpj 46j^Jajj Lj slii 4 ^. 4 ^ 

4^ ^JJI OlJbji U*i .IJl^J ^LJl > jJU-Jl 

lijUL oi Oj3 4 JliJl 4 ^^JL 

J^»i ^ jJ Ul ^ ! JJ- 5 Jl j&ji ^uaUJ 

I j> ^ f-L-iSfl j~4ii ol jij L1 jl>o »_■.,.« L,jd bj 

LI4J1 ^ lajb- IJL* j_Jki ot £y\ Jl «UVL .JLJI 
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^jjJl Laj^iaj jJt»LJ l'.i>^a! <—jJU 

.i-yUl 

LJUJl olijJLJl ^->1) lu^i j-wo ^ l» j*JL*J! jlS 

(2) .ji utf Iwl JJjJI »tcil (1) :L~ij ^L» ^ts 

jjJL Ljila>- oLJI JjU»j jl i>-L>« jji jt ji 

jA A>ui>JJ o} (3) oLII Li 

jl caJLLmJI ojIjloIa^JI ^,^>1 «lll jJl jN I 

.ijidl ^iUJl Jl U*j>u jlJLUl J 

J i JaJai 4 jL*J C%»«J Ua L^>- Jit 0} 

j^^Jl ftt-lj jJaJI <J^jo j_jJlJI 0) .dUiS jS* 

iJL^ ji v^l jy* ^ J* ir* 

ojJjj jl li IJ5 JjUkIJ ol>-li* inJaJl . jJl 

.^Jjl JUJI 

^J“ oljJaJl o^JL* 4.L»«»L»* Cj j£> ^JUbJl (J^>- 

ji* ^ji ajdi -i^iUJij ^>sJi ij*, wdiUJi jJp 
jJJl jj jjp lUjil 4 jJpj i-iAJL* 4 lit IJJJ 

4<J^ U£JI SjUl J*t j j£j jt j$Uj .vULUS 

. oUKJl ojjl>«J J 

^J J <upj j- 4 *—As£Jl l3> Sw^jb ^Ijj JLa>«JI ^l$JNI V 
Jli^ll jls-j ja L. olip^l jt ^-tL-SlI 

jt ^J7l ^JlJI L*Lw jliJlj JjbJ^Jl j j £}I L^jI>- Jb cii 

. U*> U jS 

<JJ J-a j j! jZi+j U JjoI ^1 <L»-j ^ Ul>« Ui>-tj 

J;2:.,JI j>- j~& I j[>J6^K J Jj^l olWJl j* oIasJI 








J ILajM SjL*1 p\ jiJ .juJI 

Ojiil 

v_iLliS'l yk cjSl ^US3l IJla iLS *ljj jJiLJl ^Ijdl 

ii-^U 3 jap y» ^yJLiJl tOj£Jl jp 

cUU U !*SLi jSLj j_^Jl ^ AiUaJl ( Ja M . jl ^Laju ^biJ -up 

iSl4=—I jjSj .£jUJl »U4l JS L>S\ jLb t^JJl JlP l^ap 

.^UJI dlUJl ,JbJ v-^Ul Jp IJL«> jl Jyi jl ^ 

( _p-j| LJjS" ji oylj JbJi>- pjc-i k_*LiuS“Vl IJla ) jp _ji 
y* J5 - ijij o yt \jj£~jj jlil 1*5 'il ^jA ~l Jb JL>«J~ 

JSJ . V ft iL- a~*U l*li 4n :: yi Jly cJtf IS) Up Jl j 4 I jUj 
Jly* <La*J JldJ jl J) 0^/1 4 £jLJI cJLfc A>wj 

tl«>tla.* j J-j a!a>«J Jj J jl 4*?*^^ N *i/Jb L ilL* ISLJ* 

oj 5 jy. 42009 y jt Jl ^L£Jl UJ JLJl 3^LJ» jyu 
1 l5•<-* oljjJb ( _ r i>^t ,y Sj-^Uw. ,_yJt 

-* w m 

<+~+*y* A^Ul ^JJlj yjyll JLp ^ij Jill 0 j*0 l>wjl yJLi 

0 Jla i ^> m o^Jb^Ui (jyL* 1.5 ^jA J^L 4 Ijl>" I j~a 4 ySj$ ^ jLLijj 

*ly-S/ OJbCU ^*-Jb JUyJlj ^Jj>JuJl ^ J* 4<WUI 


Jo* 

dl l J ^ OmJbj 4^'y^yJl lJLj-j ^u^l Jl ^LfelA^fl UmJJ 

Jbu OJbc^4 Ay^pl JL -j Jj (woJl JLp JLjj^U 0 ^JbJl oL-LcJl 
Jl 4jl$ibU VU5 p\ \'j~JZ aJL*JI j! 4 jp\~ 

m # 

jt •w'U^Jl Ua <U»1 U IJlaj fciitJL-j*- l^p c 





tcJjJI y Ifuoi ^1 oIjjUmJI J\ ^L^li JUiS - yl 

i^lUJl ^ Uu+J. ^1 &y>Jl oljjUl JU IfJLpt y yJlj 
i^JUAj iiUaJt olLSI l^U» yJlj «, j j£Jl y yJlj 

. v t£Jl \jjk y jJj^\ y±Jl y j]\ 4 *UiJI 

yll j&H\j iiUl yJl y p\^f> tiUUJl i p\ y 

iJUfc £• IjJL^LiJ £• I^xJLiU JlJoJ Jb oiSLl 

^ y**^ yJ' <-U>Jl y U 

j j£}\ ill • ^ylp tLj> j~&>- f-Ly y oljjialil yb 

^ yl*-j>! y u*; O^y dy^tj ■<^ 9 J 

^jlpL- ^ill ij_jjil ^jjuu ^u»4 Itoji 

l^>-j*i i^l^Jl ^ oJjl^- ^1 jl£l\l lfl : .^aiT ^jjil <Z .^S 
^^3^i ^ ^LLfc o^L l*«<1 ^«Lim^I Iaa 

jt -^U JjjI .^dJl i li^p ^iSl ^ 

^ * # 

oi ji! iFrank Wilczek iijJLj viUlyj Alan Guth ^ y uYf ^Cit 

Nljt SI ‘y> JjL-> cbL-j oLULJl »U yUi, ^JUI 

.o'VUJl yu y'jr-* Ij-UaPj y °^Vj^' y**; 

• •• «• 

yyj! siJLyyj Leslie Meredith «i<jby ( _ # L-J 

•• 

Simon & Schuster y—Oy-— y Dominick Anfuso 

A .ji i -UcJLaj! t^j-^9 jaJI IJLa v jLS^ aJI^aJ ^yip 

<;! ^JLJl ^Christopher Hitchens y.i.:. 

y Uuo y f Jb^u-I t ;i5SJ UJLp jHfiy y.JUl yU^iVl ^ 

(U*il y oljjl>^* y oul^Jl iL-LJl y ty j-p'Uv. y y j^ 

IpUwij Uj_^ Jilj tiJLLJl Ouo y /y./i 


yb 


nil^n 

jAxJI 

XJ12JI 

if! 
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&■ ^ . 

iU 9 .ott j oIjla! U5b Ji ( _ # 1 p 

lyt J-p-bJl <>bS JL5I <*a jl>- ^)| iuLfJl ^ *J S' i£ 

^jSlI AaJJI J-j oUjt^ j-«a Jl oJyf>- ^ t^P 

*-l_p- jiSl j*JUJl jl ^jij ijuii! .«j-SU« *--'b£Jl I j> y* 

<J J»'j *1*-UpS/I <>• itSjS ^ £»j .*Sj* j* 

JijULJj S-Jlfll.J j-fUl ^JUJI # ^Ulj J»A** /*> 03J 

{\r* s Cj* o-^il of -i-vj 

t^j-ipLp o- jJ>jj JU^ Ob’ j < U *,yS ^bJj ,ji .ao>- 

oU; tjlfrSNlj i-fJL; yuit Jt! .-iy-. .Alb 03yJl ^ 

<4^^“ ‘O^ y* ^J^~*dJJ j*j~~ij£ 

<SSJT*Z o\ ,J* iS if 4 » : ■ > ■- T J 





JjVt 

LjUijuii 


J*qj l jjS «4ia.j i»I fjilj (Jfjjl ^JjSlI ^ilJI (jl» 

.«<?flLaJI ^ .4 jIoJI ikii Jl >L«JI 


^ ^\\X+ 4JLJ Utjl^S 

J^p 1916 flp Jiljl Albert Einstien 

tlSU- IpI j+PJ 15 lajip 414 Jyil^l ^jJl tj^iapS/l 4 jL>- 

. <U_Jl ^ i-UJl 4 j >JI IaLL** oJbJb>- 4 j jh j 

oJuJL>- 4 j jiki cJl5 Jj ioiUJl oJjJb^ 4 j^ laJ *J iciUS 



.(1970^»ljJ4- 1897 ^j-Ja— p! 11) A*£jy\z y*Li Louise Bogan (1) 
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g>:-7 ji\ Jj\\ i-JL-Jl iJiJl cJtf Mi .sliiSS jljl j £1 JJl J 
£jJ> Jl iJaSi j J3t ^P ^ J jjl*S jt 

. ijJJjlS^ 4. - fli 0 Jjl aljLi O l)1 v_jLS 

TjLj j-?- i-kii 5-L*-l j SJliip JLa cJl5” t Jl?- J J^j 
ij^liJl ji iNl*»-l o j£J| >.i..<ai | _ 5 ^J lO^kj ( J ;; la' ^ ^jl:JL‘. J 


. A-j ^j!Uu ^jJl jj^Jl -jJLj L* ^^Ip- ^jJLj N 
JuiJ jJLaJ jl v. >w.^)l tlLjjaJ aSU jjJjuj toSll 
tJ j>-Ij jLJI oU- ^ 4 P J^Iaj A*l* j oJU ^ t j^SJl j^p Uj^aJ ^liu 

o jSJl 01^ 4 1917 ^JU3I Jli—JLi 

il*J ^1 Milky Way iiLJI ^ <.sj*-I j « 5 >^ o^dj 


J&u l* li> tilfJl ^ 

* ^Jw? c-j jl i JJDl ^ *U*Jl j>ij ^JlUiJ ^>- t<JaJ jl 

. IJub J <UUlU iiU ^ jj cjyI dUS 

yyJ i*U!l UoUJl Aj jiaj US' Aj^ la> t<USl>iJl oj 

jl l-Uj .^L-^Sfl <ol>- Iji ^ I JJ ^ Newton 

.-b\/l Jl *Ui)l J cSL- J£JI j, ji: ot J?^-Jl ^ 

gravitational LoUJl j jL JjLiJI ^iUJl <^JJi j 

f.u- J i (I) J^IjJI _p«: jt Jl JLiJl c-ol^l ji attraction 

(j Jjl (jl AA j A > «J I £• t^-^alj jJI^J 

4...-JI N (jl l jL>wJ la_a jjJ Aj J 4jJliJ 


Iji -V tvjllij tJ^^Jl ^P JlJU^ eOjLJl Sjj-^tll 

^l:J::,L cJ?l>-l UlUj UU? ij ( jp JJ*j1 






.^l-U^Jl (1) 







J ‘Vj* J jl ^Lp ^UzpI j , A r —Jl Sj^kJlj 

{Tj^J ^^aJLiJl j^aJt ^JL>Cm* 1 vi-^>* ^oljl~J iilJc* ii ^P 

Aj^kj *L*JLp ^Jlaj JJL* L*jj) £jl j}\ ^j£* IJLju i<JL^>Jl <Ljla,)l oJi^j 

jl*j LLiJi j^i JU- j iC'^bSlI oJu String Theory jl;_>SM 

.UUJ 4JLa>JI ^p 

. ^jUl xi^Jl a^UJI olk^MJlj VJ Ui)l cJlS 

ol^ L* frLjij tOki •aj^£a)I ^jA JbJLuJl a 5I^bili 

i jA JUJjJl ioJbJbj- oL-kbj (JluJ ^ JlOP ^Sj I Jjbl>- j£j 

iL^r c> Ji ^\ji\ A^kJI ol^rjJl 

yJl aii^Ap SJL*-jJt ik>JLJl o^i £•j .li>- 

£piL*»\/t J^>mJ .JL.PjJl jt -uJuJl Ak^-^bJl AyJl £<• 

^npLjJi io j]oj ot£ ^ 1)1 <a 5 i 

43^^\jla tDavid Hilbert o^-JL* oJb ^yUJSfl 

(2) ijjb ^ :<^uIp ^50i wvDJJJ U^U jju ai U 
jl jlL- JiU) ^yVl ikiJl) «Perihelion -t^jJJI <k£i J aJLu* 

. ^■.■o.JLlI ajUaP t ^SjS jlJLi ^ 


oJLaa* >oN.>Ijc« <j^ laJ l4.la.fLl 4 j^ iaJ jl jbjSfl <■>^Ixi (I) 

<aL « c* ^^pij cO- jIa* <JaJL>- jlJjl ojlll j! Jp ^jJ5Jj ^ 

jlyfcu/Jl f JP <Jl>- J tiiUaJl ^ cU aJL— N 4 jk+a}\ J 
<x*Jg IfA* j ^JbJlzJ jlj j\ 1 o Jl* jl j <a!iP ol y\ y y*J 

L,3ULl li-JjJI yuJ^II tfytfl j Jpjj jl oJL* JjU 


4oJL>-Ij J oJL>-lj <]^La 4 j l*JL>-jJ 4 Ajj^J l ^^aJIj 4A»»-.ktJi«j j^S\j 





j^P J^>-ijyb (2) 







^jUaP jlJU jt OjSSj*}\ 

bib* ellipse (^^IaI) b^*U Ixlai Oj £j ot y» ^ Jbj .y^*i <aj y 

N ^5^1 j! ^) *jU»P SijljJl yJl JiS 44 ~Ju J\ 

* * t 

*J (jl Jlmj la - - /a H ■ ...^i) d la d ‘ 11 ^Jj 

AdljJl J ^ tjlJL* (gJU^l) ^Ul ^kiJl .u; 

43 i>^JI v»Lu ^*50 JS^JL Lfcri U 

.Oji JS ( (1) o-y 1 /100 J>J) v-y v L ‘ 
oLoJl o jlki L«jl>»..-* j!jl*J1 ( ^p <JLL_>u | yl~.iwl 
v'lAJi Sjr-Ji v 115 Jy ^ .liU; ^Ji y 

4jl5 11* oi Jiipi*:Abraham Pais ^ Ul yLJLj^l 

44-*JuJI Sly y i-lUUl ujL>iJl ^yl ciia^JJl %1\\j y- 

l* by* jt jJ L5 4 <Jj oIaa>«j y-i 4 jI ^-p j . (lgJ5 aJL>- ^y Lwjj 

l^jL Jj-W? o^laJ v .,4.,^ jl5 y>- 4yJr . J>-l-dl y 

j53 4liU 4*w>lj j£jJb 4l*U- CJ15 Uii M Jly» 

.v^d.U)l y by J>-1 jj 

4Ja>-^C«Jlj 4<alfJl yj ^ **y^Jl • x ^i |J V"U a 4 

l^jl y# j^-p yjl Jp) . jJp l)^ 5Jl <uSwb-J iJUi^L jLcJ yJl 

.^5^/1 4lia>*u Jbu U-J 4 Zju OjJOj ^lp ^Jj-LO ybJL^jl cJLy 

*1^*1) jSl £y*Jl ciyu .(Jbo UJ lip y ^l>u; Lj53 

j^53i jt (oJL>mi«Jl oLN jJl ji Ou ( j-Jl>«-4 

4(jJUaJ ^I5J N 4-JIp 6jly- Ijb O^5Jl ^JL»J d)^j ^JL*Ju 4 

.Jpi.liJBpU lUU 13.72 -w* J«/<JJI s_aJ53I *^kJI ,Ui;Nl 


5 jl 4^->> 4^-** 4^J y <r~?j ^yb* ^ J ( 1 ) 

.s^UJl y 360 y y j J (y 


nt r4n 

jAaji 

XJ 12 JI 

if! 
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5jUL* 400 {j* LJy*** ut jji SijL-Jl ^j£ 

<U-J>jSll ]aS\j>%}\ llJj jl ^y j+ Jl O ^y 

^jm^Aaa <JL*IS <hj j>- ^y l^-’liU. i| iJiljSM 

ijj^j Ol <!j JL>«J| JjAaJI .Xi^.~,i jl Oil <_~>«J<Jl ^jA ^^Jl* ,<U>i^ 

. Oj53l ^P Uj^aJ ^ 

iJU ‘i*y^l 4Ji lSwb -1 ^ j^SJl jt oLLSt jl 

£jiaZ iaIJj Uji ^ 't*Z~** j 4-i—JLi <J OJUJ 

jy ^' s^i ji J~>- .okl_>*Jl J^j jLkJlj tjl>- 'Js- 

1929 ^UJI ^ jloJl hj jS oll*l Jbu o y& sop oi y £~>I 

(2) ^ p c 5 ^' cT*^ l* t Ji-Jl J*>«' 

:JUU5i.jjjSyi >--U^JUJJa5 1951^^ Pope Pius XII 

Ji 1.0j j 4 Jl j-P Ipj #JL>-Ij oJaai i^LsJl j~t a*Jl j^JLp ji jJ-j» 
i(Fiat Lux -I aJLJUJI iia>JUl ^^Lp ji j ^>j 

‘ * ■ 1 *a\\j JjtJ I Jp^j ^jA 5jU1 £• J> iA)l 

A^LaI! oJlA ilJlfJ .ol^>wJl ^j^K* Cj^j 0—x>mJj Ij-pLaJI 

kLwNlj * j _^Jl jl£.j JLp (jJUJI) Ji tLsLjJJl ^1 ^1 

0 - J. (JUJIV c > ^JJI a*Ji j-iu u j Lijt ^t-Vi g-w. 
4 JJI j^i Ij^J . jJl>- l-i$J ■ Jj4j . jUJl jl* tj*-> ,jA • jil-^l c 5 *Ai 

^^Jjl jl HJut >Jl ,y .lL- ^loh^J jisl 6 iUSOl 4 -aaJI jl 
Awl ISLjgij 13L*JL Hi jl* jjjSai jU^Vl i>i ^oi ^JUI J^Nl 

.<-*JUJl (Xj>_) L (1) 

J A> Jl 1939 2 ^ Jdi- .1958 y j$\ 9 -1867 2 (2) 

.1958 








iLbJu* IJla j .Georges Lemaitre j^a jJ gjyr 

^ OaiJL. jl$ tL—JLL^* AI—Iji tjj ..oljlfjl 

o-lJi *Lit oL^Ljl i-lJ3 Jl J>o- ^ C JjVi oJUJl 

c^i (►* • 

^Ik^JI oSOLiJI (JIp £. ilxJl ^ ^ ^ t j_£Jl i-lji 

iSir Arthur Stanley Eddington j,_^^*- jJ ^-Jlt 

,_*» '3^ jt Jj 

.MIT L>- U .a^.w.4 

tiJlill aI^jlJI J* J-^i>o jt JJ t 1927 r UJl ^ 

'if j j£j tijo Aj JiJl jt ti*l*Jl A......ill ^ ^jj llJL ' oI 

OiJj JJ o ^JL^aj (^JLII j^^Jl jt ~ A.a»a>jl ^3 - li— I 

3 ^*“' •**.> j^**' 4 —* ^1 lT*" *rlj* * 

.*4,*,.k> ll»-lj_jJ tO^owJ 4—visLjJl jij'ilila—* loU* 

tiJioJl Llj5 jt Lit 1930 'jj iijAj aJLp ^ ^JLiJ ijJUi ^ j 
jt j iiPrimeal Atom id jSll ijjJl* Ult- ywaJl a-aLl. ikiJ LLo tjb 


•*,_r^ % ‘ jdj^J' ^ ijUj ^ iloJl oOa 

LUl l* JL ^Jl j-JJl jUii'ifl 5 j£i £> Jjt jtf di£* 

4l£JJ i. jjUl JjJLvaxJl iJlfc jJ jt lL ^t ^k» Ji .Hi ^-jjj 

U-> j lOJ iwjl^P Oa J LaJl 4j Ja.’J I 6, i j I jt jj A 1 lyJO Jlo JLi j IS 

^p 1931 ^Ip Ai»*j iaJL~JI oJLa cJo o_yai 


jls>«4j'i/l jt jLlpI j_^P A^I^Ipl ^jfr JLaj U-J ^J ,j-ipl 
1951 ^IjJl LjLJl < - 5^' ^ 






f jp oLIJ ^ J o 151 Ji! JiSl JuO 
.cJ ji\ IJU .(£> J~ jijZ .Jl >- jp OUj^JI dUjilfll (vPly 
£w>! jdl *JI£jUJ 1 ,y r >JU i*Ul J \y*» <,Uol ^ 

(jgl (_}Uaj ^jU- Aj^lajJl ^JiaJ L» jJii>* ! L*5 j . Jl*j L^J L^—jj 

.llip kiJUi Jj*j ilL—JI oJijk LUl ^5Jb jJj jt ijL~. 

^-»53l jUhujj^/I jO_j «•! ^ ‘•j~ a jJ L*5 <>t 

n±U.> j 0^^\p OmJj t 4 *^JlP 4jl — d t^wJL _ji 

(ULj IJLa ^ju- ibSlI J5 ^) ^1 
<jljLibc* jt O ^^Ip IjU^pI ^Li bfc J . ; ...«.4j jt 

^^Ip il'i/i <il ,_^Lp jjJxJI (_£y j! jliixj ot f j£*J • <~4j 

oi ^ jl jt ‘iiUi o-UJl oISJ i jJUJl ->^r-j 

Oji olJL> ^Jl lp^i»-j j^^Jl jjkj ^jJLi oL*Jl a.~.'l olwsljj 

t^jlalli . AlP l ‘. o ^ fl' aJL^j O.AJ Nj AjIS JL>- ^ jl>fc4j^J AJIj^UII 

tpLJl |» ^4> ^SsJ ^juiJI {j^^LS Jl jjl>w L^Jmj Aj^i 

^jA \Joy» j»lw)l ^JiL ot iaJLs^I ^a J^Us ot ^^11 a^jL^UJI 
.IJU JJUk AjI jt .it »—i . { j~*J>d\ lJUb ^lp A^aJl 

o j£\ ji ^^JLJI (JUJIIAJI Nj >^) £i jj Jl^1 JS* ^ 

^ Jl>Jl US' jJUIj ois^ 

aJUI oJla 4j ^li ^jJl JU<?jjl jl iaJLijJI olia>-^UJl 

tjb <;S/ i»j-iJL* u^p ULjI { J^^i Jlaj ^JJt <, Edwin Hubble JiU 

.11^3 UU-4 AjL>- 

^^SLJbJI ^ U^ lill^l 1925 ^UJl Jsl j\ J J#U v.^l:Sl 
Mount o j-ULj cJjU jl,^^ 4 JLil 100 oJai ^ILj ^JJI ^S ja> 


nnAn 

jAxJi 
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if! 
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oV\ jJUJI J v*Wilson 

•j c|Ia^I 5^P o^l&f ^c L j 


till j^ >jiJl v ^SLJbJl ^ 4cJ^ll dUi (^w2> a3U 

i ^ g - * lj,j-^> I j]a>-^u <1)1 <1) ySSjii\ 

J L^AJl <U53l ^ ^yJl inebulae (l yii U.bO^Ji ^ U 
o;l51 jl L. J_p- lyJLJ L5 .(ii-i^Jl ^ «iUw») »^i* 

• l*-> r l ^ ^ r L-rVl ^JLL- 
15 ^ b;>^» :oJjJl ^Ui .y j_^Jl jp iosUI • >Jl jt U*j 

U i - 

4 -*il j ^JJl t*bJ j£.m.t i< ^-SUuaJl lam JaJL m j> jJb l» 

.jjlijU a**U- Harlow Shapley ,Jbbi jJjl» j-^-iJl ( _^XiJl 
J J*dl r ‘ ^ S-UJI t-JI ^ aJ^JI j* >bi gJuJl 
Jjl iiiJL jl ^UULdJl ^j-l. ji j^i .Princeton jy-J^j i**bry iA^I 


^bi ,/*kt c^m J-** c#*J 

^y *Ju 'il JL)1 <1 )!j Lib- ( ji» 


.iu l>‘b ^JuUl iu> ^ o' jT oyl IA*J _j ^LUJI 
Iajlp! jii <jl5 ^SbJ jJjL* jJL> cl925 ^Ip ^jIj <JjSll ( y 
^Lku-I £~?~ ^spiral nebulae ^ JuDb olL- lip t^lp ,y 

oljJcJl UU—< variable star ^Jcu jy iLo Ip jj jl 
j*jjuJl p.J»; ^1 t^lUl <iJUL; ^y <.Cephied variable ijbLiJl 

. (2) ljU.f-b <1)^1 ^JjycJI 


= jj 1^4(3 <£jS (2) 






cl 784 ^l*Jl y oy JjSf LjLLiJl 



4 1908 fbJly 


-Up j |+j 

<y» j o j3 jS> l^jbcaJ o ^ 

cSjJiiJl jS'j iijyuJl jJ> cSwan Leavitt c*JLJ o\y* v^jIp 
* yLLi?j ^ ojlijl* LIS' jl^ y y LJUi^Ji LSJLaJI j 

«• m 

yJl ^y»jJl ObcoJ L*yji! yyJ y* *yj....o.S> cJlS) 

<1)1 *L~jJU l >-jo *m* o^i J • ju^ yJJ Lityy jaJI ^jIasaJI L^JL>w^ 
Lil c~JLJ c.Lt:Sl JUS y JL*yJl obyLJb yJLLi~j 

iJUL^j Congregational Church L*^>JI L>w~-Jl L^SCJI 
: 1912 fUJl y ysl oj j 4^Jl- UUL51 c Pilgrims (1) yyJUl 

bbyu oyij AjjLLiil ^ j>*Jl ubcoJ yj iobr.* <J^Lp 3 j>-j c«la>-N 

p j>*Jl ^JL>-} ^1 4iL~o.ll JuJL^J ^Ual^l jJ ctiLULJ . 

c(1913 y coJb*- yJl) iyjjl IfiU-oJ jJC Syi iijyJl LjLLiJl 
• * 

5yiJl oli ^ySlI LjlLiJI f y*Jl y Li JUb 

!^y-Vl ^j>«Jl lLUj Jl 431_oJl L$jI3 

ol.w^ll ^jA £LA lt«~. < KP 4— Jfcj>vjJLl 3yJl jUJJl oi Uj 

Jjy Lji>-Lw* J$y ^Ukub *yoll (2) p->cJlj jtUl yp 

<Jji <l)t Lo-> 4j^i iJjJJllj ciiLw-oJl ^y obj 


Jb^* «-b^l (j 4£jljJlj V^JllJlj C^Lj * .» l l ^jA ^j>%Jl {jA {jJU0 = 

.<]; tl^^Ka j i ^yii ls jS 

tLhjbljlj iLjjoJLj 6 j* rn' imS J Ij y £~*\ Jill (Jj^-L^il (1) 
s—... M i I^JLnJJ j 4 jojjJI 4-—»L*Jl clJ! {ja ljjl>- jij ioJLxjdl oL»VjJl 

.AjjJUJ^fl L-jSJI y- ^iLLlilj ( y»jJl ^ilupl 
jljiP C-^ Llyfl iT aLaJI oJa JjLiJ yJl jli (J) Jy>-(2) 
Brightness and surface brightness. 
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\LSs- ikii J XS- Jj^Jl t-jjti\ iiliS <w~-Lo t j£\ AjjJ O-Lw* 

£ 

L*jli oJLaJI Jl A«l Jl Jb~L>o l( Ajj Jill A>-lwJI £4 

Ji^Jl J SjJ cJLl JliJI J*-it JLiJ . jJUUJl JUJ lij, &jb« 
O-SJ J*p jl ijj «yU- lS-^ ‘ -j^kJl 

t m •> 

jJLj j tiJlJJl a:>«1^4 Jp L«ajy>- jl£ aj! ^ ^*p^J l Jpj .5jJU«Jl 
U oyUJl Jp kii I 4 J ^yt-k tr **^ 4 ^ AA" Jk‘.4 jJUj JU Ail 
JL^tfVl J UUi QlJUx-Jl oU (^ jUJl ja jSS\ aJLp 
^j>- 1924 ^Ul J JJ ojjUJ o .a. l ^~£y J a-SUaJI ajJuj^JI 
jtf . ol>0 JJ jlk^-Jl oJU 1*1 A^tfSfl Jp Jl 

aJUISJ ^...>0 J aJ|jL^ 4J Awliw oyb U—I Ji JjLa 

ol^L-bU oJLJ Jyu clw tobserver jupIJ aJjI*. j aJlaJI 

• ki» JUmJI 

Jjy ^jJI ijLLiJl r y*Jl ^U. JjUoJ Jp l>li JU jtf 
js^r ^ ^JU cJLiy jJ! ^Jli 0UJJ1 aJI 

VlJL>- oJuaj AjjUJaJl jl —^5l^j 

pju jl *Ui*Jl 4.« tz Sl . iiLJl Oj£j ol 

JA JJ UJ jP^a £a\ZjjZ JjUai ^ j>-\ Uj j±\ 

^ LJ jS to j>*^ jlJu* 100 o* p\ 

ji y y*0 jaJ| 

aJS x*pja ^jJL* ii^L &a ^ 

I4UP o^Harvard College Observatory ^jUjU 
. Lla^ L* ol Jj-J l* “^L-S/l 

U^o pkpl oJL^-lj S^AI ^ cJjJ^Jl tol>0 tJOl JLiJ 

>-1 JS' >"U5 tdJiS' kjl*p oji; !6 J-r iJ Up jl^ 


ntt^n 

jAaji 

XJ12JI 

if! 
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jUJl JJl^L JjIa (jl 015 t J j ^^ll oLlzS^I IJla jl*j 

—iJUJl oJi/b y-jt cyjl jl-^ frljj jl5 <cSJ ilfJp yJl 

UUJ JiSlt ijU-iJI f>! cM J,U jUc-l .^Sl olj^. .U, 

Oj^U <Uy- oJLaJI ol^ p«JI ( y 

^JU* ^ ^ 4^>-U l- 5^ ^y <-^ip 

UJU* • 4.L.ft.iU ojUJ £s\ ol£ y-T UJ* s,4.»t 51 lJl> <L)t <Aaj 

yJl oU L ~» J l iijLLw \Sa ^]J JjLa y 

y» ^ t/i/ cr^ ur 4 ^LLJ' iib^i l^li 

siii: y> j^UaJl * yjab I ^li ^JJl i Vesto Slipher JJL- j~~£ 

jJL J o! v— .IlaT^i ouJgj <wO»laJl IJL* ^yrj p-t* jl. ol y*-*. Jl 

.sl-JbJl *UULiJl (JLJ Jj^I iljJl Jl 
SjU £• oil* <iLU j> t jJLUJl Jp J oliLl^Nl |vaI Jl>- 1 jl 

^«Jl ^4 ^i^Jl JU- y& l-tjji-* iIJLa Ijl* . I "j~& LjjUij I 
jl S ^JLJl- JjJ f IS «, 1665 t- . JjJ JUw) ^ siuJbJl JJl 
j>j 4 ilUJl J ^Ju ci> -i^ ITLi LUIp 

i jy* 1 y* jt **• ' ^ ~ 1 l ^^4 l, » », : ,t j IpL*_v o _^jp 

»j»^l)I jL j»>JL>- L 4 Jp . (j - *y jl jt Jl^L*-i jt 
.l?U> <JLU jlS. j i jl /ill JJUL^^JJl ^ jiUJl Ju.^1 

AjLJo O^iJLqJI f- j*Ja}\ y>-\ ^a>ii tlilp 3 Ait* Jby 

^ j??y IJLa jlpj ^lS/1 ia^j <4 Im iwi-JLlSIj 4 ^-Sl 

li tfrj^s> ^1 j^Jl oJLft yil^J ia^ y 

]p JbJL>«J j^4J . ^4 J li U jl 

Jl^I pL tiijyw US' 40jut labsorption lines 

^1p iij jaaJ) 3 I^«Jl jIjUUj l^LJ yJl 4 >^Ul!I c^U- y 






^ ^jJUJL>- ^>-1 ^Jlp ia>-N 4 1868 ^bJl 

^Sj$ J\ %‘L, ^.-o/Jl ^Lkll^y >^Vl 

jJL$Jl ol ^ —< j^cs' ^J\ IjLa jt pJLuJl lJub jy *iij .^^pjSfl 

l j> ^ f *‘ Jr^ 

obi 1*5 <_£^S/l f ^ ^iJl £bui)ll Jl 

^ jjl- yLL- -W?j .[*jjhjj l^Jjl^>* 4U ^ # 

^JJl * j-naJI < J il* ”1912 ^Ul ^ <L«-p lx 

d)i p-Uii^U 4 ojjU>mJI p^> vJI dll’ JjL^j v 4.1all Jl>- jj 4 jJli>v4 

. <>■ j^Jl J jl* ^ Ifr.-ai <U^3L e_i ^>w )* j^a>- 

Doppler jhj* J\* -j ^^Jl JLJ3 ^ 3ytUkJl ©Ia oUJUJl yLi 
jLi^ ^ <_$ jL^Jl ^yl yJ^i\j ll*J ^ JJI 44 J j yuJ\ ^effect 

** m m m 

C~£ ^i\ ol>j^JI ol 1842 ^ ^JJI cChristian Doppler 

dJLp I j l a j il^?o jJisA^Jl <j! jJ lawiil^>c4 jJUaa ^4 dLU 
Ia~*a- L^jjAj OjAllaJ ^L^ijl Uubj .dJLtobd bl 

‘Sidney Harris tf>^uJl l* J /Ju ^Ij 

tjljiaJJ Lo-Aj jJl u 5 ^ ^ 4 ^bi>* jjiJl 3lpj vi-^>- 

j^Jl !^>-^y 1 jAj UaJL^-I j 4 JLaj jliaJ 

a ji)l jlJlL* j~*~i 1 ■».«»> tjllaall Sjla^aJ 

jt jlkdjl jl^ lil JLp! JU-)I OjL- ji jUaill SjLU jju 
i]>w 015 lil Oj^Jl 3bJ ij dUUJ ii>w *iU-yi SjL- 

• JJLp IJUuj 

kIjJou Lo^S" + yjx II ^->L>- 4l^J>«J lf»b 0 jALIxII < 1)1 ^T^a»l 
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*_j y** .U jl»- ■ > L**>Sf! ^jA ,_Jp 10 j.irtll o*l>-y 

y- l>! >.11 ■ P IJLaj .JyOj jJLnA* frydll 0>l>-y ^JLaJj 

interveningjlSUJ! Ji»o ^JJl ajuJI <».;..~> ji ol£*Jl y *~kJ >yJl 
‘JyO iiyo. o\S jJ lip IjI y>-I ^i yiLj ^expansion of space 
oUyJl Lj ^LJJ I y <L> o-y J > il* y y^Nl dS 

.Hjj p\ jXj j WaJi;> sJ y- OJUUJ jJU*. y SjiUaJl 


(_$JU1 | y^yL^i.'yi 0^1912^1*11^ y JL* Ja^-*V 

Jl_J*I #l>0 y iy VJ^ fJ-' y* 

<1 jji* .^ a *> ot y J_J»S/I ob-yJl 

^Ja»> ot —^~‘.I.il (j~ai t oL>-y Jlel>0 


»JUk 


.5^ (l) oMil *p^ i!p Ijl*j (L^l 


o!yyjl siilj i»Lw« y 4jUa^-*>t. OjUj oi J^l* £llal~.l 

*s-j _I yJL« | _ r - ; jli*j (o^lt iijy* y U5) oj^iUJl 

yil»y JL>-1 «JLpL-aj tl929 ^l*Jl y . IJL*> 1 $j ilyCJ OJlS yJl 
(^Ul) Milton Humason oy.l*U jyL* yjtf ‘0y-Lj cJjU 

" 4 ... f 

l)I aJ c-> 4**47 <jfcolS^ 

( y—J tiUju iJLy I ii!Ap y JjU ^^^pi Uiyll S.>lyi 

ipy y iJa>- ii^p JL>-y 4il: y>j Hubble Law JjU o yli oSl 

fc* -L-.1 ijj -»■ .SJpLuJl olywJl yj oL»aJ1j LjLs^—jNI 1 

!USb otAil olpy l!p JO^JI Oly*Jl J>o- 
Loy 0*1 ywJl JS" jl I <UJLJl <dy>Jl oJla «y Jji Q».JL? L»JLp 
L* <4PLjxo <iiLw> JLmj ^JLp yJl 0*1 ywJl vlllj jij tllp IJL*j iiyj 



.yJlJl jl i-iU y cJLi, ^ y-yj iyu*ll (1) 





oliwfri Aj^C JUj ilUj jlj ^A4pb Jla ip J0~j ii" 


jJLj ...ol jA aapUx* apjmj 1} j>c3 4 U iiUJl 

!j^l^^:a^l^-Ajl^U 
oJUt ^S*ijt 0^ 4 *UjL^S/I ^jJuu USj 

^yJl ii%Jl £. iLi^ liLJl bLi* tJu jlS jjSifjft\j .aJL^JI c 

. xi+:.j bJ jS ilJ b JL>»J jZ*j» ji L^j Ijj 
ji JLilpI N a>-I j*g->j 4^3^ lJU* jl oJjl>- jlSJ 

>^l ^pljbj ii>, ojii ISl M} IJU J^iJ sa^ ii> iiu 
(_jjJauj U |*-4*4 j *c 5 ^^jl>- tiJUJl oJU ^y ^AjJlLcJI 

o' >J! j-ai Ul^l j> J£S ji Jl .J-U OjjLS .-U 
jl v^wJI y, jl &. Jj .j-jUJI ^ J 1 >; jlj .L>~ 
^ybJ u^S £jl>- v—iSI jt J 4 ~.ll y* O^i 4^U/ifl OjS £jU ^-USJ 

US’ . f jJAzp*j> y iS-Ul* U jS sL^mj aJUI a>Jl*o}\ ^y .JuJl 

•• «* 

.^Ul y«jj' <r Uaj I-^.^^j yp «a*jI ^lj-UJ 4y J> 



ni "iAn 

jAaji 

XJ12JI 
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(^.Ul i2j ja^\ j j* c ^-*; '-iW J-**; 0^1 

•2j ^Ul o-jJ' J cAjVI Uj^l J_^ 

«• «• 



.0y«^Jl 0 j-A J* aJ \yjl £jy y jJ^jl J^laj J J~j C-iLS ^y,l> ^SsJ 

i^>«^Jl <1^- Jy oj waJl <Z~S j 

.[$~Jij (j y p-L^LwJI 



^y-l o j>*-* ^ i]y>%Sj toy^oJl oJlA y i*SlyJl y ( y !|*-SIa 
jJ! y 5iL%*oJl uu-^ iiywu isL^Jl JbcJ ^yJl ^iUjj tlJyj 









...oL-JI cil^t VW JUJ ^dl JUL'j i<ib 

o^ »-N^a jjcJLj <,(j_^U) iiU- itJ ( _ r J pb L»j .^Jj 

.jjuJI £jA j*4j! 



•••i % « l* 


•• •> •) • (• 

•••* # s % 

•• •♦ ; 3 % 


. J-Lw (1) ^y~i ^JjIa OjjU 0} '(*"^* . j _^50J £ j* i3L> 
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icj* J j\ 1929 j j ^La {Jj ^>» c j^lI 

ca^UwJ^I otAiNl ap^-j iiL^-Jl ^ iJa^ ii^U- jp -Jaii- Ll£> 

^iil a-JLJL>iJ 1 oULJl Lia La . l^Jli ap j~*i JjiJ L*Jj 

:cJ^I o-40i 



oJLa £• Ja>Jl ( jP JjLa jl jJU j l*5j 

lil ^ j53 iU ;i!*p JUa) .It^t>**-lWJ- iL^J oUUI 


a**.Ip it* dLki ‘V f i sJl*jU ^ UiiJl ii%Jl cJtf 

“aJLp ')La> ^JJl 3 .Will JjUc4 jl .(LAJb-j oUUl oJLa ^Lp *Lj 
JLiw o j>*~* Aaj jL ^>-^j "'^l^ULJl J / 4 

Ja**»^wJl JLpLiJI — (a-j j+0 aw* j^^- 4 3) jj^l* 

j^i ^ JLpj •otf If* 500 ^ i>cJ -Oly*Jl 

.It^t>i-4 ^J jjJLai)! IJLa 

^>»Sl ^p I^Uaj 0 ^ ji J 4 -- y:»l l (*- 4 * ^i 

. jVlj .iJUJI i-jVl j ^ J) <U~ Vj jt ois JUJU , f jjl 

















IJl* .0^JUJ ^jA Jb V ^4^ 44jil>- 5y I 4*ol>«Jl o! ^1 

4oli)l /^ 500 ip^w l!p ll~ Uly ^1S y^j\ ol ^JU 

L^, i)>S Ok 

<p j*~j L*JjoJ v^Jl5 o j >*-+Jl 01 <ia>JU Lu^yil jJ Lj^i tviJJS 
(—A.!L«^»J tfrljjJl ^1 Ip^^-j OjLL-j>*j ^0l 4oJlA Oi^ljNI 

^1 ol^^Jl 0^ 1^ .L;^ <1 i>j ^111 Alii J oJtf JA 

c^-Cp oLLxj lui jii tiipUiM iPj—* il^>w <apUl 4 iiLw* JaJ 
c ( JaaJUj . L ; ^11j 4,.,*.,ii cj ji\ ^y lio ja o-iUsJ Ljjl UjoJLzS^^y 
jLk-ajVI — oJL^-lj 4la43> -ds* 3 y *&jl ^ 0 j£l\ ^UaJ l*jy 

.iijJaJl oJlgj Oj^JLaJ ^.JaT..0 CJj 
OJUij to^ kJI jaaJ ^IpSM -A>Jl y~ jA ^Jijl lJu Ji* 0} 

o.lv> 4 j-Si 4P o oli £y>c3 oJlS^ 0^1 j^-Jl ol lo^7 yjl ^J LJ^i/ 

.^1_»)| jjjiJi u* ^> u. Jit ^ij j f jJi ^kji 4-i^ J! 

<jr~^-i c5*^ tj-» ,jlkL» {j* J 

cviUi^ t 1929 ( .U^^j.ll>-OwiL.i-- J LJL. 1.5 JL. t^-501 
^ ^jJ! Oj^-a. ^.JJI .Utu-L) &*i Uw»lJ JJjJI 015 
(iLlill ^yi-S/l oLM_^Jl Ohio jjU j! j i Tennessee 

, f U oljLL. 3^1^^ ^jNl ^ of > 
.0^ ^JLil ol Ol p-L<Jl r U £j>%X Jl ^ 4 j^/lj 

.^JJL>oJl U lia>- ol y m I 

1 ^„■>> ^yj| oLmaJI Oil^JdJ (1)1 jA 4lal.-.| iJL-jVl l-l-A j d)lS JlSJ 

iitl>- cLJijjLLill oli^UJl U*JL>o^« bblii^l ^yJlj 4 ^|jIa 

V.yUl ijLLiJl JU^Jl ol^Jl ( JLi 01 .l^j. 

OilyK^Jl ^Jj ol ...i> 11 y.JLiJ 4Jbu\l 4 jjLLa)I ^ ^>vJl oLmm* jJ JlOJ 
,^w? ^-P 4 oJLaJI OjLLaJI ^yjoll ^ Juy» JUpj OUdS^ j%J iO^- 






1*jj 1a*- j\fi\ viU: £ijU j| 

ju, asci. jsL* ji ^ * ji y^\ jsjj uji iju j \jj*a i>t 

. J*i»l <il_* jOi. 0 S 1 M oM coSl 

^JjL* c-J^5wJL» <L^Ul Ml 




iJu>oj 5 JL*?- spiral galaxy 0 > • >*«■<• 5 j_^all ^y*: 

oly £>*d (Ji^ ‘ «yj 

,(LJ| J-uaj ^^53 -^U jj-1* 50 y -cJ_pl <iy£-j 

jUu 100 tbJyj»<* ^yll ioJL^J <LU-Jl 

oljLL* 10 IajS y y £*^Jl v_JJI i£y>*i -l-4-l>-l-k 

Ui_Jl 6 J-JUjljJ I j (f JJI (rtJl ^ •£- jS\ J* f> !^l J. 


4<i.V> eli-ijjii-l olj^xil y* * S jj cj ClH i-ijJli-l olj>»il ej> e*X>*!j 

oly»li (►—*£.> iil>Jl ^yl>- jy 3 y (yd l^y y 

ol(S)t_fIA yjiJ oly«ll y ,_ll Ajjj jii-l 

.(SB)yi>L a y^ > -^ll oli V_,>U 
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ja Jl y oljlJLt 10 Jl jL»uJ ll >jij 0 l*JL 15 JJI 

pj>*j Ajt - y >jlaJ Uj jS i.0jA Jj'bl j*^wJl Ua -IaLIj L*J1p 

^ y aJJ .6j_^aJl JjJ» ^ ^ tey** y '!>“ Vi^* 

.4-j yj» *^> jjJL* 50 y ^S\ JLjcj il^wULi oJLaJI e jf*A Jl ^ 


^.>Jl il^J j»jjw aJI . LoIp L»>u Ua 01 yj 

y \lSy AijLJl (_-iI*JSM JS\ y ‘supernova (l) ^~~Jl 
(<JJi y>i> j\ yJ>) j o^IaJ ( ^-1j Jc>- • 0_j£Jl 

j^'JI y *“ J »ljUL* 10 jl«^j yj* 


aJL JS sjl^Ij o^. _pO Lii yrJJ ^ f_^JI j^i t LoU-J j 

jlS’ Ui cjJ (l)j l+i^ 41 ajL**AiIj L^-J .e_f>v* <J^ 

t j_JUI y l$j y\ 4 _^Jl aj^HJI JJliJl yS\ .La 0 j£> 0 ^ J 
a*L<s>NL .y*J>j\ J^b lj* ob cJl£ ciU—>• y iji J 5 j! y> 

r^o* cr^ > 0:1 ^ ^ ^ jl 

Jlikt Ui J l -il-Jb C->ljS 41* OJl (^JJl j*->*Jl ^jP 

.^y^Jl jUJl ip y~*A UjL^-tj 4 f^J' 

c ^*£Jl jUna^M^jP ££ y Uiy*^i ;5 

j! coJ^lj iJtt yiJ o jap <1)15 <y lpj>"j 

o-y U ;% <y ^ yui* cJlS iJyJi 3i^Ji dU; JS 
Sjl^>Jl oJa ^yj ^Li^j) i>-j^ oljLU 10 cJlS 

l^jl Loj ^oljJy^-Jl J oli^jl ijjjj O^pUj ^4j jt ilj^ «~ j 
oJL/b ^ L« ^yj . ol*UaJjVl ^jA Jby ^ pj tL*^ <ixoy 

vilij lie* ixJy^# o^ ot i j^ 4 H iO_^Jl L^-J-j ^aJ^aJI 



• i^yJl ^pU (1) 
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4 $ y tC^Jl .. .f jJLUI j I Ji.) iJj^l^yJloUj£JI 

a* °'j J 

-^L-t JSbb- ^ y jLiZ jJ J U^i tlJijh J** 

aJLiCJLJI « j£S I iy^j «-Uji i.a«. Ull y ol jj k_A>-l CJlJ jjJLJi JLnj 

ULL^ ji y y; Uf .^£)l jUiiNl cJl5 yJl aJj^' 
iiJb j*5 c^Sfl y (1) 5y_^l aJ^JI y»b*Jl ^ bJUiy 

y*-jjJL$Jl—«*_i>-S/l j-^loJl CJUj ijij 0} .C<Ua>-^»Jl tbJUj oilk* 

“fjrr^'j f^V'j 

id )jyy^i\j Oy J i y a AjUL 5 lojJL) 10 ^j\^j 4—*I <«.J jlXj«J 

10 ^S y» IjLJl# of -^*4 Ucj ^JL^Jl ^1 yc iaJiSJI 

olli?-'>UJl yio ■ ((*j~^ y (J-^b i_ 54—i OjJ jyj iJjyy? jbb* 

.^51 ^1 ^juJI 11a J* i^kJl oUiyJlj 

Ui^xj »j^ oLoyll jiSf y» IJl>-Ij I 1a JLxj 

^JJl y Ju» l^L- VjyS IjUUJl jl . J*iJl gj ^S3( jUiiN 1 jl 

# » 

^JuJl UL-Ll* ^JJajj 4 jLa>«J| j^\lmi\ {jA iJ jAO^j S^j ijl 

OJ-A* y iilia^ J-*^f yl - j^SU ^JUJl 

• P P ^ P P P 

j*# LjJI oy j ojij ^^rj olojJl <>jLL» 

jl*^M jt jlo* N Jjlil Sy JS y C-~ ifcyJl V 

11a ^1 ybJL* y J^i ^ iolp .ULI ajj! jt t j ^-£31 
ji lL_, \j/J yjjl ^Ul JU oUUI y'y U l>bi t^LJL t JbJl 
(blJ ijj--j c JL>- ^S' iillaJl .U lia^- L^J oj,j_^aJl 


(1) Elements Cosmic Abundance. 


ni >4n 

jAxJi 

U12J1 

if! 
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• ■ ^Sllj j~rjj^\j Oyj£l\ J 5 ^' iJ j^' J* y 

C/Ui ^JJI ^1 jKJl ol .^1 jWVI l ^ ,J oJL*j .^1 

^1SJL^_^l <i>Jl jt US .(^Jl ^ lijUl UUI y» «J J5ULS jt 
U) <—ia ^j>«Jl ijJLlj ji { jJ> I_^jl J_y>-jJl Lf; 

^y ^ j£*i U~>y *j LjJUcUj J l 

j ja '~ r S£ ^y-j j^> <ijji l#* 

JLoJ ,j*>d O^JL* 200 ^>o ^>*a»I tbJyj«-* jL*** 

Ay ^ ‘Lj—^ ^ cr 11 f>^' °^ 

.^ja ii^Jl jjJkJ >>-1 (S t <J~* U“^3i ^ Ailpt .^l/i/l 

ll ^4 »-■> to ^ ^>mJl ^jA LJl>«^ Lp^J ji ^*A^I -til 

c-jyt-t oLIjju ojj c~*J ^JUlj tType la supernova yc~Jl 
£yjl dJLIi IaIaJl* a4«,^j ^l*Ju All o jill oLljcmJ <J^>- 

oJla ol ,<J^Ut 5yt £JLj (Ll>-D AJli jl>- < ^i y£t ^Jb ^Ul 

<?l j ^p Lfjl jy j^-pjJt ^^Ip ^y dJL^L^b ii%Jl 

standard SyCb~Jl ^y>Jl dJUj ol IJL* .15^1* 

II ^ ^Jl ol* Lit IJLfc ^u; .iJbj- Sjl>- candles 

.iL* o ^ - w 

oJLaj o^>u« ^ Lj>«j IjJU^j lij . Lfc~l*j ^P ^Jiu*** L^J 

^l>-ljJl o\ fj&o-i “l-t>- dJUS ^LiZ.a>Ij— 

<ibc*J ^jA Li ^dj ^yjl Aju»jjl 0 ^IaJ| JUp< ji| 

(d* A^Oj LamHi ot t^^$L*UL 

t (l) redshift ® *-4->-SlI ^>o (^j-dJO 



i^u« ot ^->-1-01 LjJLcJ oS/ oUL~Jl o^jLic® 


= 3^Ll ^^-1 Jjclj L^jlp i_^S/I j\ I j>*I (1) 


nit4n 

jAiJI 

XJ12JI 

iff 
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ipOjLil <jf ip3JL>o o! I j£+j 

l 

. O^^Jl ^JUj (JjLic* cii L ^ J l 

S> jjc~J\ p^JI s*Ju\ bl J& ,u^r iJt~JI jJU- 0^\ ^ 

^j ot bJ ui ^ tSy>* U jt ^Ip ijU SJ^-lj 

±-~SjS ^Js- J>A ^yb ?l*A>-lj 

! 1604 ^Ull ^y Johannes Kepler jLS olj bob' 

oljj> viiJL>- \j*£j$ ^y yC---^Jl JU^j <l)t 4U>- t^JLj 

. JLStlllj ^ {«a Jb^lj ^JLbj iJaJb *bla*Jt 

^y oL^pLjJJ l> wy lyu L*jJU o^oJl aJL>- Iju ^JJI jJL-5 

ju»j ^JUI) Tycho Brahe oly ^^Liil opL*- 

J,li*S ibb 4jU;U)l dUb j Uy^ ^y I^SL. I>i~* 

, *i i~S* *£JI fS\ *dl j* oly oUL ji~S i[j t(<iLliS , 'y 

cJLip 'Ja JS\ Lf*-^ ,y ) i ^L^mJI 

^ •* 

jyiJl JJljl J ^S\^\ iSj>. ^ aJUI 

^ 5j ^ P J* J '" U ‘ ' * 

•VJ> iS-M 

L*JU oi>l_• ^Jaij U J^l ji\ JaiJl .2 

. i, j L^ j^>- 

£•^—bi, U ^SjS3 ^jlaJl ^A-) I .3 
oLiSb _ji) ojlJuj jJl 

iib-Jl uU v-X. jl i^U! ^kiU ^^1 

.(.ydibJl ^kiJl JA t-y>r ^jc\ 


viUJJ t J jiaj <** i jjLojl »yd]l ol?-y» jSl t_j?»j ^lyj 4 jL]» j^» — 




nil^n 

jAxJi 

xjicji 

if! 
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M+j °j* <jl 

4aUjlJI A^J^LmwoJI oJlA *w^»l>- ^\j) • jAj Oji JL*J ^LaJl 4-»ol>Jl <J y\i 

^i-- IfL^fJl ^ <J [aa>^a lj)l*S 

•j **Jl j <*** Jjt 1ib ^p j* L* *s-*sS>j 

(^ *i)j Ui c^ 1 <3^' lS-M ^! cJ>Jl ^ 
ciLjlIt ^ii ,*L_JI ^ i^A JSJ >.i lS <- £;>• 

o» -Jrt» > ^iyJi- I^s ^ f u au o! j*L- 

<A£zi\ ya+p-j 4jc*1>JI jp%jj>-j <!o\jjS* j[p%j')l ]a+*yj*}\ C-JjJl 

LJ LJl toL«...Jb um.. > ..) L» j>-i a^>-Ij .0j ji\y*j 

jA ^JL>- tii^ixuJl ^>l>cJl oJla ^JiJ L>«Jj oSl J^xJxa 

. cj^J l cJl^U oj^LJl ^>Jl oi 

jl <L~p- J^pwaJl jl oLUJl ^Jl ^LJUl ^ ^^>-1 

fW^' ^ •j* 1 * f— j*j tpL ^’ iJ\ gjh *f l5^ 

.iJ^ ^JL>* y ^ ki~>- *L*~Jl ^ < ^ ^- 4 <ni JJ Ifnijl .4 jL—J lj 

^y ^\ 4.*JL«Jl dli* 

lf^* i£y>*J t£^*jSfl 5 ^nu 4 100.000 J ^Jl 

JS J f U au JS U>J ji Uj . f jisJI oljLL. JU 

^ <n£y <1)1 0^ -b N <Jl>^ ^ 100.000 iljpvj* 

.UaJLJ^ jpyJiZ iJ^C ^>J t 

l^fJ ^Iju^ 0j U: ^>l <l)j^-w . JxwaJL iJut JjuJj 

^yjl obc*l>Jl jl JUbUJl Jb-I /^a ^^31 tw^^$LJLJl 

9 0 * 

^ c/ ^ ^Jji *& o**+ i/J .<£LJ 

^ ^UJl { ym> ^ ^oJuL* »L—Jl oj& -lij j>-\ 

Z*j\j JbJL>«J olp «^>«ja oJLP C^pUal^l ii^laJl oJLfij . ( - c r i *jJji 

• — 


nii4n 

jAxJI 

XJ12JI 

if! 
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jl .uncertainity £• 53LJL 10 

jljuj ^ 70 ^>«j ^JL ^JUI cJbJ l>*J1 

^ja “ijJLp p\*j>\>— j*^\ j%-i j y^J y*0 3 la.*^i^Jl 

o j^-p jJLL U^i nJU JLij . j^*L*Uj JjU aL ? ::^ 1 ^JJl *iL!S 

* 

.^U jUU 1 .5 {jA Vjb jLJL* 13 ^jA J*l l*J 

oI^j. i^jl aj» *AS I Jut O^i t Jbo c-i L*Sj 

^ * t / 

,yj Ai A f■*•' a* 

^»bp A v_ii» Ai jh*j^ 

4t.m~.AJ «Uolj OjjmS? t *~ .^i. !•»■ 11 pJLwJI ^jA ^lp 4jL*-*Jjl vl.>«:»l tO J*%yi I 

oJiwJl o 

.oJL>- aJI>- 5j^ .viL^L^i* 








Ljjl ijjaj ^jii plxuSlt L^jl -.1 .U«» tili-uk• 

iilj«U f-L-it .• 11 \a l ^'n«i i4al«j JjQ 7 -<a Jllft . 
pLluSII Igjj ;LAj 1 41^ i i] t~ " dll a ,jSJ .L^tjju *jI ljjl 

.«l*i jjl! ^ till ^ijju 'i ^1 

(1 M_,a...Jj JUjJ 

%iij ii* u^* iLj iugi juj oij liu 4j o^i oi M ii 

: s> <~Jl> ^JUI ^J a i\ JbJl JI>JI C^UJI J ^UU 

.«V j_j£Jl ULa i_<L5’» 


^UjJl v( - 1932 9) :(Donald Rumsfeld) jJLa-^Ij JdUj^(l) 

.(2006 - 2001)^.^1 
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yl» y> ja JJ&i yali y> U* tiiJbJl ^y 

d _>£J' ij\ iparticles physics cabyJl *L> j«i j*JLp t L5 U»'}M 

jyJI ja oLJUiJl j oL»Jl ^Jtip J*>U- ^vaJl juJ .cosmology 
^1 tLJ^ jliJlj ^j>*Jl iS*AJLwxiiJl oL-LaJI ^ja 

ol^Jl JA oU ^ ol^Jl iS'y>- v^JU- 

«• 9 

j^jJI jp <1^4 Jl^ o5 j jili>- lib* jl c clusters (1 ) jlJLp 

^^liJl pj—# ^jIp JaaI ^1 i^S^I ^ o\ 

dJLft ^Lp ^L*>-\l iS'^Li <j^i UlfJj Soly>^JL) 4 ^>»^all 
^JJI (JLaIII v««ol>tiJl) bSUJl Oj->L* U ^UJI 

iJUl j}\ £-* Qj^nJ obLiJl ojjb jl .iSj>iJl oJlA 

Vera Rubin I Aj&ySfl JjULoJl idlp 4 j 0-»li <_$JUl 

u#* br!->J -cr ^^ 1 OyJl ob-*-— JJljt ^y 

Jju ol^ySa George Town University jjb gjyr 

( J r iJ pj <■ jy...,.j^i 4 jkL>u c~*Ji ji 

.1975 i- ^ o^.yJU ^IjOJl viLUJl jJp gAy J ityl 
ijl-ujl oyU- J-A>J oiyl yb ^ <yjj 
.Royal Astronomical Society i-£LJl LSXiJl i-yJLJl 

1 gTa-»-T.-l yjl ^y-Sll |«-j j£s}\ jA\]oaj «JjL>*J| ijJJL Ca*l>- JS_j 

. Uj y^*-«J ^ij^Jl ojujl 4-—jJ 0 L^jL^LiJ ^>UJ L 4 L 4 J 


Jy* l] JUJ y>lll ji ^jA 4Py-4-P I (LS^jj) ^yAJtll ( 1 ) 

f/t- jaa}\ j\ ^j£)\ Lp-l^ yJl r<~.j}\ sail ^ t^^li sail (2) 

.oJL>-l j OjA 0JJ& ^y>-l 








a* JiJJ ^ •*«!* 

^ ii>u; oJtf jl*LJi .A* oi J1 cJLiji tUy- Ar* 

- JLfcJl ^-oUcJl jt- i^iUJl Sy y j-iO S....JI jt jJ U^ 

.5j^wJl ^J>-I,j 4-Jj^Jl pL-»>-S/l ^j]l ^jju L^y- ijju yJl 

• yiJ «jl>-jJI i2jjiai\ jt <JJULl)I »L*JL*J I^j>-I £ ..mI tLfUp 

«JL£Jl JlilJ y* tUly>» y ^-Sl iJb£ iyj I _yj>jiaj jl y> tiSyJl »i> 
yUl jUJl tJub JS" iJbS - dUij lU^’ ji ty^J, jSUj yjt 

oUl—>Jl U>J it lilSOL. ^1 tJL* oli 45yl i^U y 

^ jL^>mJ ^yW ^Jl 

stuff of normal ipUJl SaUl ^1 y- ol !j jyi\j ol; yjj )l ^op 
IJla ^y ^y lSy>-j^ jl v^>w ^JJl -matter 

i~*S JUJLuj —^j yjl j$k)l iJUJl oJjb y- 4 jW?j ^pl*j 
jJL> oljj ( yJl olj^L-j! Oj^* ^^JLp ^5L$i) 1 ^n*Jl 

s^Jy* cyJUjI ^y N Jb oLs^-J — 4 jL*P jJl <.»5 —Coi^U* *JjJ\ 

jS> X^a* :i)l>Jl 6j-A ( y) jy ^^Lp 

^p otu ^yJl- dj&\ J oUjyjJlj oUyj^ii ot 

m m 

^5y-oJl L^jL-Jl JUJj>*iJ l^isu -y&\ j\>%A>*)1\ 

i-*5 JxJp yJ jf- N j>-* ojL^I U yj f_*W'_> 

y: jMt JI>Jlj .y^ut jUJl J r y^Jt ^y Uly jl jSUi Jji JjUI 

?obyJl dJLL- 

01^5) olijyyJtj oUyj^Jl Ljj ^t JfiJ J^j 
gy U^Jj t (^j ^ Jjm, U. ^li .. j_^Jl pUU tV 5l^1 w^liJl 





^ Jij oUj j ^Jlj oli jjj jJl ^JLP jl JuJLp 

«o ^» Jl ^ Ia^*ap ijjlw 4 ^ . >i^ »J I 

jym*A\\ JL>*^J jt tw~>mJ ^Jl ^ 4fc.ll OLJI* !*->«_>- 


iJoUJi -LlSJl oUl ol Ujls^ j <>\Zjyj> ^ S^Ul iS 

V tip i^\ *1* ^\S \fy A J\10 j>J Jill JJ2c~J 

cObj y^jA ol«Jl j^^i jl 

• U~* ^ Ji ^ 

yjSM clixJI ^ Uiic Blijj *Ls 

ojill ^ oLJUill oUlJb ^ elementary particles 

«* ~~m 

IJla jj i| .iUjuJl <w>.Jl SiUl oJu iyrj JU^-I 

oUjjjj-Jl l j£j |»J w»lij_)>Jl jl Ui y- 

ja lijb- U oJtf Luj Ji tiiiUJI will oJUll oUyj^Jlj 

4^jJl L* l~r- 

<1^ i-iiUJl C-W21 ^.Oij ‘ Jsi 3 *-Xj U 

■itfiJl 
«• 

^ Uub jl i J i~JL JiVl 4ijUJ ^1 ^1 jl Jl 
iljjJbj- £\jJl 4 a-J? SjUJ JLjo jl c wi*>«Jl ^ oJbJ>- J*^la>- 

:JuUS 

^Lp Ji- 4 J5r £Jl jU^Nl c.3l>- oLi^>Jl «Ji* ji jJ .1 

j] jl5a^l r JLiw_; ot oil U-JJ oi» 4^ J&\ PyJ^\ 

oli»^>Jl o!>UU; ^Jl ^jiiL jiic: Jl ^ol^j-^nJl 

* ' ’ m * t 
j^UaJI j* ^Jl <jjj^\ c^^pLiJl ^jA NjLi) aJ^ j 1 

aJL*^>«-J| 4Jlft J L»Jl oJUJL>«Jl oll»^>Jl ^j. id aJL -<v . Jx J 1 

■f *M ajSJi ^ 


nil^n 

jAxJi 

xjicji 

if! 
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oUJLS j^->-jJl Uu*-* ol ^y£U<Jl ^jA Oj£j ai 
4oly*Jl *ljJ y S^fcJl jl£iVl JLp ij^Jl y 

ol o^Ul oJjJ> ^jbhJ r-jiaj <1)1 jt 

# 

jW ^jAJ O^LoJl ^4 4l.«*J 

*Uit £ y*-l c~~J *LjUJl <i-lij jl .LJ^3 ^a^Jl JSCJL3I 

il)t cLaIl)^ ^Jal —»j f'L-hii ^jJLl Uljj 0^ V 

y y j* j£* OIS' [a j> jt ^oty <jt M L* *£y ^ijAj 

d^UJ £-iy -ba>- ^]jl p ^-r^ ^1 -cM 

oUy** 5oJuJL>* o^/Ua-I ^-jlaj I 

iw^jU>i)l tlliJ —5y>«Ul *U Ji yJl i4XA*Jl oUII 

*w*S jS oYf *U> Lfj jp^j jt ( ySU» 

y NaJ .»U*JI IfSy J-iu yj^l oV l> 

oLu j>- OilS ISJ coJLjo fL^l ^yp vl^JJ oLySUAl ^laiO-l 
Ljc* La L^j^i 0*15 oy>»Ul (3 j *oUll 
.Iajj-^>- ^yp 4-j-^jS/t oU>«-*Jl c. iJL ^j oT <1)^/1 


.2 


^.■Uu Uy 4 »a *\\ oLJl 4 «..J» jua>*j Ljilai^t lit .3 

.(1)^sai jay* ^ ^a^ jt 

s 

\<j Ul la*Jj tSjUl p^\ j^S\ JU^Vl IJa la, ail 
tJjSlI <!)t OOjt y*il j*Ja y voWy^l 

.o^Jl yx ai sulS t^aJI 
. l^a>» 5 jl>- 0 j£j Ljjl ji US' ox 
IajA j >- cJa> cUUll <u-oJl y o^isu < yIzJLi J {jz 


nil^n 

jAxJi 

xjicji 

if! 
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jij ,«iui ji 5iUi ^ *uiji oi 4JL&-1 
t 1919 fbJl ^ ^(>1 p\ ij>Ji S^iJl .JU 

£ySj *-JLll <J j>- 0^a> si*iX*p j 

It ilU ^y j^jliJLijT till ^yJl I4JIS 4>-jjdL c-i 

^1 p ' 3-4^ dji^****^ ^w?l .l$J*L sAaJI ^Jl j>.» . tJ 

.l) = J? ital#c*Jl (1)1 ^j^Ul p law* JLoIaj) .lijjLt LL-> 

Jj-S» JUi JJ ^JU(E 

.(aJ j j «* ^jp ' 1 Lj-^J d«XA ^y ( 

I oLk3 0 4^JUJb j^i tUs» y 

tbj jS ^y o^UJJ aJKJI a~*^)I ^^Ip . <LliJJ ©jLI 

I v-.ua (o^£Jl) ^ry 

^y>wJl ^1 J* *UiJI JSLi j>«: -J*ill- ^1 y. 

<jt LJ^i oLwjSM oUjIS Ljl L*jj . (^jJLi-*Jl) 

^y jIwj^/I i-JLj oLol^Jl ^Jat»«J L* jJLL oIwjSM 5J 

JU^I j ji ji Flatland ^ip-wix^ ^ j \• v_jL£J( 

o\ ji JJUb ^JLp oj^p -®^ ci^ 4 c^ 1 ^ 4 ^ ^ I^-JIp ^y^J 
llLo <sa?%i Jj a/3 * } ^ 0^1 s - j ^L>oNl 

jjl j j^a*}\ — ^Ul ^yuu liUJ t<L*^Jl oL>Jl ^y 

•f-*J(Ir 4 -i>Ja—• ol “ 

J . U JI d)^^Ji Ui>»l4 ^L*jSll ^y ^a Jl jy 

•» 

J^^.)l y* { j£3 —[a^a jJLj Ij-A j ^IajS/I i-J^C 0^ 
> ol>«jl ^y Uj IJLaj jik> vlJbi jJ 






i jAxii\ Ji* glLjl ^UuMl JJj 

*JX>\ Li oj&pI (^JJI jl>JI j 
o-yJj Ja^ia>- ^y *j-naJI yLj (^JlJl 

l^JlS oUUjNI ^y i(x, y, z) j ^ j& SjuUuJI 

^ IZ lyLp flail 4 8 !.:* Uii.) *U*iJl J^U jl£* 

jjU**J|j t4-la«l* ol jLw» J* *yai\ y Uj tjyC* *Ua> ^y .(*UaaJI 
Jf 4^-yJl ^Jl 4lad; JJJP i*^*Jl tii^lJl SJu Lic Jl 

.*UUJI ^i cU^>J *bit oUU 
«^jJL>«JU 0 jfcA j\ 4.JL-* <JutJl*Jl V ,X f ll JlSLiVl oJlA jJZ Ubjj 

IJla ^1p v»^»y> ySl 44 —U*Jl 4^>*^Jl s^jI^p illiA o^i ^Ij^p 

^JJl J^£Jl <1)1 — ^Ij ^ y*PJJ~ UluJl 4...-ill 4j jh \j j*>%jj ,3y>-jJl 

4^i*^Jl oLaJlj oly^^Jlj py»cJl ol* cilia iil^S ^^Ip 

j\>J6V i ^iui; j;uj cUp j (£j+U) oi‘ *y ji juN 4<UJuJi 

Vr o-J -Big Crunch p^w5> j>w :/\ ^ v^XII 
y3 La.—<fcil j£)l 1*1 Oj Jl>«^ J JL wa j JbSfl ^Jl 3JL*l)l ^y ^yUJl j£Jl 
.Ijbl <—Aiyj 4J^J co^JLoj <P j** ^jA SI ^L*U> iilaJl ^JlP 

;k£JLJ iJ£!l ol^Jl JLJLj t i^Jl S^Ul l~*S Jb 
.^yj .^y J+& JjUj ^-ti) j*jJiiJi <Ji^~Ji ijUl 
U^Jl* 3yJ ?4 j!j fl jl>tAil> l) j£i\ 

iJiVl ^S> oji oLflj ^1 4,dw^jl oUJ ^l^Jl p->"^l JbJb^J 
^y ^JjuJIi <i C.»? L* ^*LS^ Lli5 ^j,a>iJLJI <— 0 ^ 

US' j tiJUJl oJub ^y 4 ^ tiJU cp-U .Quintessence y*l yr 

tm m 

oJL ^-1 j ojj-^a jj tli>- .(frlj oLJKJU) j^l ^y>L 

.(iJ^ ^iJl ill. Ujj jl) Ji^l J^u; 


nil^n 

jAxJi 
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^jA jljLjJI iO^ j* Jl ^U*>-Sll 

ciYl j; ji .Supercluster of galaxies ol ^Jl 

jl u J ul US’ 4^iSt jt 

£dJ IlUij c<»>t,^,ll JLfbJl dJU ^ ollaw* JL>- 

60 ^jVl ^ ju* ^JJI <%I>JI ol>- 


JL>-0}S t4J^Upj Ijbj- o^--S <**>waJl JLiUJl 0^ Uij 
JLfllP Oj^ LwlaZ-*l IS}i . JLillP t—J^*l«> 

jl ^SUj ^ cLjJLS' U£JI S^Uil V Ui W«jjfll Jjj» LuSUj 

oi ~l*j ^1 j^S3l ^jJLiJ iJIS o^L* llUb cJlS IS} U ^jl>«J 


.<*U)I U~Jl 


^ Jji jfl * oSli f u u j» ^ jj>Sli C>! 

;4jI*U 4la...; i»L»-)|l ol 9<-j j ..Ji i\ oly-Jl ( y oIj-Lp 


.i-iUJI r Jb^-.l 

- • r 


*L< Ojji jJL* 11936 y 

jJLJl aJL>»u 4 y \j..sit iRudi Mandl <JjjL» i^sjj ijIa 


y«. j^ai\ ^jlyjI <w~—j oL-JLjdL 4^-i J*i» jl yju tScience 

Lens-Like Action of a Star by the Deviation of) i^SUJI Ji>- 
j->Jl llfc y yhJLJ ,y>j* (Light in the Gravitational Field 
t<~.JL«Jl Jl* * * j j? .LsAdJl jL i*jl j}\ <iLi>»Jl j*aZ>m}\ 

,s.i } SjUi; ji. LSU; j .j^Ji 


oI^^JlI ^ t.ljjjJl iSjS J oly«J.I ■>y* (1) 

.i^l^bULyljJU*. ;3U-Olyf M61 ,M87,M90,M 100 






aAjJ\ 1 yi, ol jL Ji yj < 1936 { U y lJaJj lllaP lL.j 

i*Jj ijJp iU> y iA*Jl y yii ^AJI ^>J i~«—^Jl ^ 

» • * 

yJLii ji 4-JlU J 4 JjllL* .yJLo .j jlj 40yll JLb»* !^**J| 

C^>wJl IJl^j c^j jlSJ . aJlU Jp pLj L^j c^J 40yJw> ioL->- aJup 

AjV yjl yP ^ yL^ I iJijb A*i^J Lo-iJ . t C*P yj lilpSj yJ-N^jl 

aJ yl*j j*J ^JDl 4yA*Jl Ail ^y^ylti ji J«J>j 4 JjU-14jT 

.aoIaJI A>wjJJl yp JL*-J iiJ J A-^JjJl ^jliJl yp JL*j 

*L*iJl jt yJ I 5 U 4 *yjJl jl AiJ^ CJtf 4 JU J Jp 

4 a>oIaJI a^> ^:11 Jb J->- £yj Jjl y* 40 LJI j j*ja>- y y>«JL* a». Ji 

(J li+) . 0 /S US' vJU 0 yP JI *li ^JUI liLizSNl j 

J^_ jt JJ 41912 flp J jt (l^t LLiiSI L5) jt U^U 

JjU- SI— aoL->- oUJUaj ^li 4A*UJl a.. « .« » »*.) I y aij yiij yjlzJLbT 

OJjjllaJ — 0jLj^li y~^JujJl £~-J3j jl y^OJ U AJy<* OyPUb JL>lJ ji 

jl~JI v—Jib JLp *U 1936 ^UJI yi bbyJL> yiJl «*iLb £• Ly*y>- liUaJ 

J U 3 SS yJl l^-p a>wJI JI aLp^ ^ J*Jj . Jo:U 

J 4*0ybUaJl ojjb JLpyj A^JaP A-u?yi A>-yj V 1 !yAj 4 1936 ^lp Ai>*i 
JLiO ^^>%J ji N Lil 4A<Li>jl yij .y^^Jl aUp yJLb A«.»A » ^PJj 

y>“ JJL? Ail ^ZgLOyll ylill ^yP AiUi>-^b» yilij lw2J>0 ji 

.HU 24 JJ U^^l oLL^Jl ,1 yr-k ^J Aii UJ 

Ji>- J J-jJl *ll>jl ji ^y-Z-^lloJl JS" J ^yilzJLjT 45j^i U 
^-uib^UU-Usli lioVU-^llbb ji J 4^ ji iuSbJl 

^y^w AaJu^w* oUbl>»jl yi yJLUJ ^yjl o-y.jll AJCaii ji 4 (aJLa 4) b> 

jliJLJ UUJ aJLj oy* £ < *>Cjj a2 : w^.H aIi$JI J y>- ji 

JU^S/I \Z\ JJUS ^p 4 Aj^Ip oUjlp y 


ntiAn 

jAaji 

XJ12JI 

if! 
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I jA jj^-aII £~Jl ^4 JbJLP jl 

.(olol ojj^aII jlajl) 


■* * 




vV 


»j j^aJi 




*7* 

,yl\ ijjmrni\ 


H- 1 


lensing l*oy ol^jUJl >*> ^ ti 

*1 lT^ 'js*-* ^ 4 f^* r^ 3iJ* ^ (^ 

ojjS'JuJl 4ia>-^taJI ills' ^Jl <» U iL*L*J ^UL I JjU ^P Ijb 

>._4.t.lSI i4*ip .Ijbl o^ytUaJl oJlA JL *Pj ^Sj ol ^t> jaJI ^jA Ic^pi 


jJl aipL^? .<LU aJ-^-p i«*i a!>«j 

ii^ Jli oijJl wiUi ^ Lff *rj 

m m m 

JjUU x~J\ <**Uw-I ^JUI jJwaJt O^Jl I Jl* ^i JUjU; JLp 

J>-^)l jl *—j A^ij tiJLJLi <*J ji 4jl .^a 

1^1 ^J o^i (J iS^ { J S - 

( j^LaU %li ^-.J ( j Al.>l. jT 4 j (_^JL!l jjllll (jl iljJb ,_J^3 • 

^L- >-S/l 'jrf'JLftJ ( _^U 4<a..ta~ AjJLjU jj .L^ul ■ JL4* 4jl J*» *- IjS« 


ni "iAn 

jAqJI 

XJ 12 JI 

if! 


60 





ji olywJl 'jJ-* ^ oL» j\s'.m oJLaJI 

dr 6, 4 ^: 4 a: ' . > aJbp y>- 

siLUJl j*JLiC- ^jj 1<JL>*J JjL.l'.J jJLj JLaj jj g ■ * (J^>-j . ^y»Jl 

Fritz Zwicky^^j j L*-jJ y£dl UjSAJIS’ JL*** ^Jl J\ 

oJla o* j* t '4* > v Physical Review i-SLj-iJl ijjjJI ^1 


yj- J* Allis' jAzLiA jb y Jiij) olJUL aJU^VI iJUJl 

a* t r'* UI ^ yU)l jlxj L*j <ly- -^r-b 


(>• ^ y-*J' 


0 

pip J jl>- £«J .0 y-^jj liL 0J 


\ ***+•* ^djj 0^ 


U*Jl J^ip^olyUJ L~JI yjl JjUi r li oi jtf 1933 


cf^j j*^y ^Jly tcoma cluster 

jiJJ ji y-^i jtf yl~*u liy ii>w- Oly«Jl ji 

«» ~~~ 

y-S’l ills’ ilUjb OJ15 131 N| JSLUl jp 

Jjo ji 4^jiluJl ^ 4100 ^-51 4 


o^Ul c-aJLi^ 4 — 5jlJl>y— ojLipI Jb N iJljJ VbbJL^-j p^>«jJl ^)l 
pji^. jt Jb- Jl U*. jtf oi^1 ^1)3 J o-L^*J ji Nl li^JI 
V-JL <;!> Jit l. JU ji -^jVl JU- Ijyi j-SUJl 

.l«JljJ,y^lo^U 


pip SJb-l ji\ A>Jua .Jl j 3 V ^- > V olS* 5 ljl~Jl pOi ^^Ipj 
'. i-oil>«Jl ^iJbcJ <o\i>u* oL*l iJ^U pji vi~>- . IajIj 1937 
^ ^yS iL^J! ol s*J\ plJkiw.1 (2) vi-UJl (1) 

j^p Ji ^iJl oJLaJI pL^S/l ^oUjSLJLJl y\ 

(J 4>Ut sUjti ^1 ^J (3) ^jSlI ^ JLp ol^SLJill 
0^ ^i-Jjdl l^J^U o j~j£ Lo^ jS\ Ojj oli jliLaJI jJLJ 





LoLw j+m L <J1 A j>- w_3l^>ol *X-^j 

.Ko^pl JL^Jl 

<o*'y j£*j j£i <1 ilp -oyjl ^~>y ^ Mri 

2 “ w «. 
. 4*»ol>Al ^j*,Xaj J^P ^-aAp 

^j-a->o ^IJI cL^ a jJ I L>-1^i3NI o .><->xj 

(1) oljlJ)l^SAJ i-jil>Jl ^>Jju 4Jx^*}b C^j .^4-^JfcVl 

^Ip ^ij • 1987 ^Ip o^ Jj^ 4 jLjc<JI ol^> mJI ^^p oJLjaJI 

* juUI ojjJ ^^ J->-lj aju ^I 1998 

^\jJ>%Z^[j 3 ji .IP 4-llS JbJL>o c4^01>«JI 


^*>*X*j ^ I Jl>xJL^ L 
^ . nI ll 1.1 



AjllaJl ^V» 4-^5 ^ilaJ 0jfll JjJL>- jj ljl>- oXaj Aj^ l^>-l ( I ) 

olyjJl UjJUo: jjl oliaJl Jl^i *J^T Jl J-uaJ ^>v i^jl ^ iui^lj 
bobcJ ap j-m ol Jp Jju U ^SM Lfi.l? jl 1^5 tL® ^ill 

<t jka-^ ®Jla sjl aJAJI 3L*0j^H c... >j 4-JLp 

^>*_**JJ 4.....^JL 








Tony Tyson ^y jupj i^L*Jl OJL1S 

J*UJl) j'ill J«jJI tf- <£ y-JI Bell Laboratories J-j J.U* J> 

J* Jib*- ^L)bj J-J ^yde- J-U^ 

LaUJI uiLLSlj \jjjA <y 

(Cosmic background microwave radiation J>j£i\ J> 

«* v 

tCL 0024 + 1654 o L » «** cIjLaj L*>«-nP \^ycs> Oy~->}u JUpj 

ijy*}\ oJlA . <04J \+m oljLU 5 Jbu ^ip 

3-L*j 34apI .,<3a 5jj.^al ^JaJLa 4Xj 4 JjLa c-L^loJI u 

oj j-p ^_5^j oi { j£+i * oljlJL« 5 JOu ^^Lp ^51 
c-9jp La ol^ k-JI LaLaJ <a^JLaJI 



<1 2Aj JS' o^i 3jljbj .J^ciJ ^y&I iiUx j©JL a Loj^J 

100 Jp 3 ^a JS .Wmi C-J J lj>yA Ojy *ill 

oljUa>- L^jjj ^1p ^51 v^jLla L$Jbl y 

oljLL 5 Sj_^l jS/ Ji^ ^ j il* Jyl. Ji^k* ii* i*3Li> 

ji L* «.»-*.«.* jot J-j ^Ip o^J»* 500 JLa v^iwl .41** 

tSjo $y>“ ^-aJI ^^>oJl ^jA JbJjJl ^41^-1 

11OA ^1p 3j!Ap OjIjLLa JLa 4j^ l oi J \ju 

jyA .Jl ol ^j La oISCaI AAjJLaJI j j-uaJi Jj!Lj 

3 j^A ^A Ojj-uaJl ^a jLw 4 ^ 5 ^ 4*a->«4AjJL^.H 

Oj& Nt O^ to J LuJl 3oJlA ^a (3^jJU-aj) IJOJLi 

.tJlp JtAtNl ^^Ip i-J ^a 









f 


JLs^Jl ^jA jl.»~.a ji\ y J~y*S 

31 tlOjLv ^zJl il^i>i^Jl iiL>w*Jl 3 j jijJl 

LJl Jl JjJl>«jJ ial*Jl a*~»xJI ^Jl ji 


W4^»l 


J.J I La Lw ^yllaj ^1: 

tw—I-U& 3 -0^>*Ul oX^j l« £-a A-JLp ^J-ua>- ^JLJl 

oJlA ^3 aJjSL I £_3 J^a 43 Ju j*-> A . la , Jt> u 0 j o j*)la j j Oj-^jL 

I 4—4-^1 ji> jj jji}\ 0 j j^qJ i ^3 Oj ^ 4) I 4^a ll 



°-l A ^ ^L»Jj>o **—-Jla A^i 

aIiS j^Jajea ^aJu^^I Oj^aJl ^3 

J .^»L4J ^L-JI ol^Jl J-j 

aJlI^JI ^>x>- «.— A*-J? 40 ^yi j^S I ^lp A^j ^la* . < » H ^3 A-j^aJl ol«Jl ^ yJ>xj 
^y>x^}\ l^J yJ>xJ ^Jl aJL5nJ| 300) 03y^y+i\ 

^Jl ^yoj .(l^J j>~ ^^■Ul jl*Jl ^3 A^jtoLJI A^i ^a cIaJL>-j 

Ji t 'T—^ oly^jl ^Jp ^yrj j-^ju ^ A.4»JL w ^>Jl oUJl <jl 

. JLiloJi iili£ Jlp 


ntiAn 

jAxJi 

xjicji 

until 
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or*- J Jjj-JLj-iJl U-Uj |J 

Lii y j*p^I Jpj JLibJ' Jp JJLJiS' I A «■ .. w . 4wi I sjUI jt 

«.A.t<CaJl oUl 4~*-^ jl U-AJ^ b*^- 1 ij-ib» a jJ ji b ) N 

SjUI <■».'? (^jLJ jl JL N 4jt yL*j L* c ^t ia..« O^JJ A-ilS 

. j j£i I ^ iJ ^Jl ojUJI <JdkJ> 100 

J~*>JI jj&\ y c Ljl j j£JI jl :l Jor ^ bUi jl 

...'L^r ?bU .Jrii l^Uj 


r t lAk~. U J - g=J V 15- i***-JI S^UU iJKJl U£Jl cbtf *■! 

1*Ap LU ^1 olkOLJI vU ^1 yJxJl olii^%Jl ol* iN 
xL>ul boUJl ^xJlkj ji .iJ Jjl) <_oL>«Jl ^>jL*j jl,pj jjp» 

^Ja—J J.O si—»- V4o>i.^ll ^L—>-Sl! Jj>- »UaiJl J local y*j> y 
VW^JI jSljjJI ^aUw* itUiJI *b>jN J£Jl JaiyJl j j£i\ 
l£ (_jl*b» ^ ti»JL>-Sfl olla^-^bJlj (<0*1 .^ll ^L~»-Sll Jy 
oUU iJKJl b^Jl jl ojii bJbil oUb-^UI «-U JS 


oU—>- y JT^i J -lt*b*JI J pl yX fcaJl jJ J I 

Jbp JSLi, jjoS'U* j^l y*; jUuiiNl J nucleosynthesis 
yjl <L«JXaJl S^LJl <.(_£y*i oJLplj— SiUl ijj y 

JlJLp Jl oly*Jl y <L£li oliL~> iibj* J ojjjo 

5 

JLp o^Lp JL>-_jj N L» iUbJ JjJj>- L* y — oly«^*Jl 
a— ^>j\ oil* jj—J sa~»j*«JI jS* (_$JLJI s^bJl y IjLaj 


lUp^icfl.JJUJis - 

NU- J ^xuJl SiUJ O^ljdl «Jl* cJiU oiJ 
Jjbc-jj ^experimental physics pLj-aJI J liUJ Ijlj^- 





OLkSj ^y O-yJ <Jyi 0^ 

•^jliiJl* y j il$ : i <w-iSl yJl <iyJl y t jl£* y <* 1 *.<<JI o^UJl 
y mJl ^y>0 <1)1 ^ULj .klUj5 pLaaJI y 

t/J> _> 3 y» JbJL>Jl £yJlj <oT«,oJl S 3 UI 


.l^Jp J*: J L7 

oN fliU ...^jVl c^J JuVlj j^j-LJI ,y ^jUuJl ^ 

LLiy sjuo (L*- 3 Jl ^ i^Jl £l> 3 JS - 

Lfwl _jJLj US' oUJt 0 3 Ujj .v_^S^S ^Uat.iL 

ji lw?j^l JLii cl* y*i> j.JUal) U—JaLi^j^S ^UU: ( Jplio 'y t<Cta 

j 3 v^. JULj ciAilJ i-Uw> jju US ioUJI il^JI £ 

tLL* 4j SAJI *yA 'yS^h* LuJLij *J .Lajup y 


jt Oy y ^ j-ajj U^>- jM eJj-^ lj olaO^i 

JUp j <jt 03jt ji caJLPj . l^Ji>-^L <jt Oy jyj tL* bJj y^ **-iyJ* 
Jtfy yJl oUJl oly ‘0yliJl 104] IJbr SyLJl 0UUS1-.VI oljjb 
JLpjJ 0».».-7 <L)i ^jA O^i i<*Za*JI oUl L^UaJjl Jju 

i-ils* 4 jL^>- ll o ->w« 0j& j JL>«Jl Usu j*&J J* ^ J* 

otf ob <y>- vj53i iuiNi dLLiy oi y y 0^0 


.iV^u dLJS 


jIJjLJL JjbHuU jJU ^y-J CoJLa ^yjllS pUjI tiyU <U>-lj ^jA 

^yU- (LHC) olIjjJ^Jl ^1^-4 Iju . a +*j l > 
jujLkJ) LjjJ ,\a\ jl*j^ vyU ^b-nJl ^y 
j%Ja>w u!~n>- IJL>- iJUJl oliUaJl i)L>- ^y <jl JL a lio I jy 

yJl dllil i^jLJL* cij^L *j 0 y~* tjl^^Jl y UL« oilyjjJl 
o^«w^y.^1 p jJj AjIJj ^bl o^y-y 






yJl [q O^ApLiJl Jj oJlA ^y> 

04jlJ j <4ftJLw.^Jt 0 L 4 JI 0^1 y* U iljJl y 0->wl 

Jl*** liL-A 0^} ! J**JC*Jl y <^jL!L* wjUj^>- ~«7 JLi ^yJlj a 
^ t - ’ ^ “ 

v^jl>*iJl jl 0 I 4 JI JU 0 ji ^ y~* jy 

o-L>Jl jL^Sfl OJ ^oUjjJ^Jl y ft w>j\l o>m: 

d)tj ll*-^>- jjAL+m Jj ,j+m l>" i)llA 0j£j ^ L^AJL>-t jli L * lit 4jt ^y 


.*>\_«J 4o.T.w.o.ll SiUU oJ>Ul *uaL» 



astrophysical i-lLj-iJl ISM Jl oL-Li3l >*jLZ£j ISI j 
U jJ*J ^ S^LJl *jy* j* l$i>- r i jd\ measurements 

*J&\ U50J ^LJlj j^\ /j^J\ Jij •yyyJl y* 
o->l**Li yJl *L*>Jl o>L>-I t 1 y« Oj^Jl ^y S^l*JJ 

JliJIS' Gravitational lensing measurements i^SUJl yJbo 
ojLIjcjI jlpj ^liiy ai>- j*i ^JJl 
oljjJJL ^1 p Jj..^a>Jl .JL*luJl y* ^locJj yJl ^*St SjcJil 

JuilbJl y jUJl djI y- o-y oS/ JLiLaJl oJlJ <LJL£Jl iii£Jl y 

.I 4 J yJl i* jk~U US3I ibSCJL JaJy ^1 i*-it j-UaJ yJl 

JUJUS' iL JbJbJl ykJ Iz^A to^if U5j gStdl eJtf JLi3 

y Li£Jl ih£Jl OjJi j l2iy ttjL^j ^1 yJl Lb y>- <ut OUS 

4^11 y Jai# 30/ y«JJ l^Jy-j JIjLjJIj oly«^Jl 

uUi^ 40 ( y y5*t L^jt ii>-N ) . L>ila.»J U ^ 4 JJJ j +£lii 
y» Jit dUjJ JSLu yJl j ti*IyJI 0 L 4 JII 4 J ji>%3 ot yJl <iiS3l 

OjS y / 1 

yli *y^aJl jt JL >*j y>“ yi>»tibl JUj Ot <-)l£ 

oJbJL>“ oJLili Qj*ci AjJL^jj 4*.L»jc 4 C-»lj^ 








ioJLamJ j <JLajJL ot OlS” J^» OljjlaJj w<j^1 p 

^^Jlp JaJw? jt <^1^1 5 jUI cJLl^l i^L>-j 

pJlp ^Jj ^IiJLjT IaUx>- ^\ o./all o^la>Jl cJ^>»J JUw I 

UUa>- i^^^hJl Jjill oIjuJ o^ii ^Jl s-UioJl 

oUbOUl 1^ c^Ul .o^1 pJLJ Holy Grail i^oiJl ^tSJl JU 
. Jjbu jl J OjS OjS ^ i t J~ S m m i hit ^Jl 

?JJL1Jl S li>- y* Jjt 






J[ji ^4 

vJbLJ JaaII 4 ajjj 3 

^ j^L«^ JbJL>*J cJjl>-j ^ OISJ 

• ^ 

^Jaii f Lill ^ijl usai <L£Jl ^-#Li (J^>* 

<LaI>c 4 «jJUL*t JLc^JaaJL) i*UJl oN:>U-J 

UL oUl cJIS lil U J*L-S jt Jb N cUi^ .aa^J> 
S^UJI ^ s±^> jt ^,la:.J c!^ui .V ft I44JL& jt ^lai-J 

4 -j y> oL» j]sLj» i^jSL>- 0LSL4L0 f JLp% 1 m«j jt-» (Ol*jlalJl lULlj 

^ — y^°, jt l* 0 ^-5 <JbS^ jt jJ. J-ibjJlj ol j>«aJI 

jt U I y*j • Lb* C.-1 a“ OcL* <4j jJaj L* jLSji 

. 5 ^.iL* 4J S jaJI j_^£Jl 

oliy^l JW JydjS i*XA ^Ju jt j£i 




ijl t Oj£j c .iS llJUb L_>1 ljU» O* {j* 

pj lil cM f t l^. I ^5^k- Jt. olOfl U_»- oi 
J*** (I)! ji jVl ^ Jj>* jj*tf oi vlllpllal-^l J u^i 

? J *1 JA *Jl 

{ jS) ?kiJjL*Jl Lljj U .<_£jjU ji—J <l)i .Njl 

Ojji <-*» j jo 4 JU J J^ .ij^»LiJl <^jJuU iljUi>-t *hit U<aj 

pJLxJ »wJUaJl oN ti >-180 Ol r >^> iOj^> .(IJL>- IjL>- o j£~~* 
^ . 4>* la*-* AJ j0*ia-Jjl ^Jl A—Jl ^4 jO-JjSM 4—*JU jll 

oLl^jj ^y^%A .lili* p+My oi .4~«PjS/l 5^^Jl JL* JLaJI ^la-* J^ 

Lk>- f-*s oi J j£* tJllJl Jp .i*rj* 180 ji&j jS\ 
1 JL-Dl ^kUl Jl UpU> titSli iijljj *1Ja>. Jp L>^P 

.dlj^i jj--* j* frljl^Nl Ja>- Jl ^jy {£j >-i <ajU AjIjj jl j*j 

180 JA jS i .270 ^jLw S*S J 90 JpU of Jo^ 

!oJ^j4> U yt La .. <L>- j j 


ni tAn 

jAaji 

XJ12JI 

if! 







ULUo 2 *j o^-iL* JL 2 *j c la. .».ll JLaJI ^yLlJl jSjc]\ (1)1 jJl y* 
iiJLJlil i^JLU UUl J \yJ3 jUJl ^lj\ oV olJ J\ 

LjJli oNU^fl <1)1 I jSj> 1 4ijOiJ > L5 j! a>JL~4 

^JLlI oL^pUjJI j*Jlp (1)15 i4jLJL»«J| ^ oIajS|I O^Lj JL >-y (1)1 
djA Jl ^iU ^JUl Carl Friedrich Gauss ^ jU- dbjJuy Jjl5 

oULu ^1 p Li^5 <1)^5 j d)l LJL^L U^iA4 £~-Ul 

£~JI ja (,) yip £**bJl jyJl y* oLo!AiJl j cj\sjyL*S\ Jup 

<*jL*JSM <JL>«JI |»-4j a^>» .^all c^LL^Jl ^y^yi\ 

pL^uI ^^1 Ju0j * - ^Ij| L 4 juJL^J j 

^>* 1 * ^cjx^ Jji JL>JI d)l aa* 4>- d)^i t^klLj . <~>4i ^LiiLI 

^la. J JLaJl ^yLI d)l iJLj>“l ^yju a ^4 

^yal ^ Jl frLaill *L>ol -Lpj 3 W** <_** £• 

wLjJb J* <Jjl5 4i^P L 4 ybj l^i\ Aji ^4 j ^JJI oUuS/I 

^ 0 jS -Sfl 0 *jllJ y* oliL^Nl eJlA ^^JaJ Lla>^ d)l5 <il j .JL^llJlj 

.f'LuxoJl frL>ol ^Jl <1)1 *b>ul <+j 1SI L ^jA 
L*pl jj f-Lajdl *L>*jI Jjl>- y* <Jjl <1)15 

Nikolai Ivanovich ^LL] ^Li yb ‘'j>^ 

»• •* 

^^iJl 'J*j ^ LiLJI oljl5 <y ^ilp ^JLJI ^Lobachevsky 

oLhpIjj ^JLp 4jlJl>%}\ ( y ^SwjutLjJ (1)15 ^y 

j L aJLjj>-I yp LLLp LpjjJL* iIp j-)* m aiJLr>- 4 Jjp^ yuJ 


^Ip JJ 1866 fU ^.-ll j ^.)>^:-7 ^jlaJL ^Uj uL^ ij (1) 

i ^ 96 060 30.480 3937 /1200_; f oiJl ;jl>c 1I oL'y^Jl 1959 

30.48 ^jL-j ^JJI ^iLnJl ^-LiJL aJIjli^I LLL «Uu 
. jLip'J! J ypji\yyu JlpI ^JlJI ;,a,;k:H o-Uil ^ (2) 


nt rAn 

jAxJI 

XJ12JI 

if! 
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jt i£Jij\j ^y>w* oL-JLA 

y aU* yL; jt Jk JU cjjUl yj .ijlyjl 

ji ^Sn j\ «LL- ;l*j» jSi if.:...; yJD oJuJi j\ *jjs\ji\ 

.1830 y (*o-yi*Jl» 

iUiVl y‘%* UjS lil U y ^^LjLiLjJ /j t JJi dUi Jby 

frljj y* jt ^yjl ^t IjJjI j iTolat 

-Uo j yjOJ •‘J'3-~tl y y.y J>- 

Jy- ojlJU ^U- y» (^t y y>jSlI ( *iJ y>- (l) iJUJl ^yill £*}Ul 
<~J^\ olia^-^L^Jl { j^l>%z*t\j .j aim# <iL« ^^JLp 

166.000 JiNl JU ^jL-i jt oj£ll *U»j( jt 


a-j^UJI | JL > Ijl>- a^J 4 y~£ IJla oj 

y y^gjJl L>-yoo>- 4^>JI *j .Cosmic Scales 


AjL* Jbo 4iJU 

a^JLp oUi>-^L* 


U y .AJ^i i>w? y ^+~a£\jj) 

J ;S2 a t jyV I Oj^laj 4 L*Lp y- 


AmjlL>iJI ^Lc^I oLU lAiujl; y j^Jlp l aj^«£ ajJU^jj 

.CMBRy^JI yjySLJl 

L^jI il . j~S^\ jL>ui>^U ^Jl Ji' oL^LaJI oJla <jJ 

jt i4j i lii u sju y tjJiLjl ^JJ.Ul y« ^y»-l Aolaa.i 


y ^ UUllfAJ *^1 ^yj^l^JKJliSy jUJty^ly (1) 
U* j ^)I £l=Jl ^ Jp -JS, iLy c- 8,6 Lp jl»Jj 1,42 - jJill 

iijil O^jyJLJ A^mJJIj k^J I #-^-» ^ 4^»>^'Jl yjlalll 

^Ljl 0^>*il Oj\P ^yiJl JL*P Libl jyjJl i^4kJl A^>- J 

• Ji4- Lfc^t 


nt rAn 

jSiJI 

XJ 12 JI 

if! 






i /*U m> Jl Jl /i <jl U ^jj j ~£>Jl jl>oi»^l 

J5 4i* oJfeJl ^JUl Ij>- /cUl y>-LJl l) /Jl 4juJ? { j^i>%j6 <1)1 j 

.pJl Ul y ^Jl ot* /UJl 

/ ^11:51 J 4 //3l lJub ^ a*S\ J\ jy S\ o Ja ^ j^I ja 

Up 5jy^l ^J y*-*Jlp Jj JLp 4 jtA <1)1^* (^t <l)j^ 4^ 

Jjli 4i/*J UU>- UpI C^>XJ llUi 4it jliJl yS/l .41 p jli>w 

Q..tp 0j& L*JJ 44jLJ5l>«JI y .l*L«J ll* cJul 4J^J 4 J*0/j 41 x>-^UjL) 

Jj 15 UU ^Jl f /JS 4ii5 1^ 445jJJ <1)1 j Jj ejUT ^ / J& U 

oIpL* J y Lgl ^yl <1)1 O^j/ J l l ll 0»lyJjJl viollpl 4<1 )^j/JlJI 

4jI 4 ( JJJl <jl jb 1jjL>xJ ll ^ Jj Nj ll>* o//Jt ^LwaJl 
^yu jll>-l jaj 4-JLl)l Jp ^jiaj <1)1 Jju 4vl Jl <1>Iyi)l 
JLp ol j ^ jJl /j/jJI silta iiUlj 1 j>*j uj .J^ ylTl I /I i-iLiJl 

.^1 jUUiNl JA J +Jl £bui)fl <1)15 4j x j4 5 lJI i-iLi 

jl Uj . /*L* ^y^/Jl ^j^^jlJl 4*dli>Jl ^laJI jj <1)1 

*Lll j 4 (^Ip jUL* 13.72 4 j1 /jj) Jl^> J+S* *i Oj£S\ 
J j]p\ Uij <3 *yji Jl <1)1 l^j) ^yjl <y jS5l Ip y>-j tl J>- SJLaJI 

U Ijljo lJ /xj jJ lill J : ^:7 <1)1 ill* £^*5 t(^U*>-S/l oJU y* Ul 

4) L» i lw>4 ^-J IJA L^laj .4jli ^/Jl jUxJb'Vl <1)1 ^^/-^-Jl ^y*5 

jc^ lT*^ * /r^Jl ixlJ 4 IIUP j 

. 4 JI 3 /llll JLaj J>- /} 4 J iaJl>- / 40 JA IfJ <wJ5l ^yjl 45/Jl <l)Ua->- 

/ ^ 4^// / olUJl y/U> ot ^ku-1 V ^1 
/ Ip y>-j *UUl ^Jl ^Llajl U^ 4<l)^/l j .*jj*}\ i j/x2 +j l$Jl ^1 .iiLLi 
4^JI/>^tj ywol 015^0/^1 Jibuti 4^tj 

"'j^ 1 J! 'M ji* ^ sdil j 5 <;/w ysl j 

4 f lp 300.000 J>J V o/jl ^P <1)15 ^ Jjl Jl 4 J5; U IJLiy 


nt >4n 

jAaji 

XJ 12 JI 

if! 
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kji (3ji (yiL5 ^Li*) a>- ji 3.000 y»J j j£S\ 5jl y- i>-oJl5 
l5y k>«Jl ^UJ.^1 jtf cLJyJl o-jjdl oJl* ^yj . jikJl >kl 
olj3 ‘o^31 ^y iu-fJl oljiJl jli JU Ijali otf 4\ lit- 

JJj OyjjJ I tikkJl Jl ‘JrTJJ-^ 

4jjbjl ojUl Oj£sj Iw . eOJ>“5JbL>^Jl S^Ljl CJjjl IJLA 

W i/*J ‘Vr* <Uj%» ^ olj3 (jji ja bjQ\ y 

.£ki)fl £. JpUS yJl ilyJjl objssJl 

4....1L iiLLi ^~p o^L» Uj*5Ul il) >j£j of l j£*j tjl>- ( _ j 1p 

jUmJj tolly_)jJ! Uj%Jl jy i*y..lo.ll objyJl y^w . £k«J^U 

y. Jkyjl Jllyjl Ik ^ku-4 * 4V 

^.k. m! c5* ^_jkjt ‘-^ cJjk- 13} <i}» JJUAJ .S^L*Jl 

.iiJU l»j% ja il£JL* SjUI <j oJlS <_$JlJI ja JL«j 1 ^ji jt 
Utji jl ^.kJ 3} ‘yi> jlk^ UJ^UI -u-U ti2b‘ S^j 
kUJl ^k- > oljiJl y oUjy^^l jSl (jlk>Jl) 
y«> (_gJL3l tLjibwl jlaJ |*j t5^Lvx«Jl ( y *j-kl 

kUJl ^jl aJLS” ^jjjiaJl jl ^Jaik 1-4 n-jLa-1 jl k>«) lj 

nJ} _/k)i OT > ~ £• s —^U35 iLJbu U IJL* . (■ y/.b I ikn-j (_$-i3l 

Last« jS-S I c.k-Jl ^L* Jl Uy-j yJJl JT ^ J jl ^kJ 

wljbl>^* <1 )U-lp ^wji yJl ikiJi jV ^JUl iscattring surface 

jyjjXy olj3 JtSwJ oUjy$J)M 'V*‘ 

o..*.JL <uUJJ liLLi o1 c<kiJl o-L*> Jl*j .121 .yS iiiL»o 

oUjyS^>l ^jJI b^\ ^J,y\ is} $ j 

.iliku o^w^i j_^Jly i^Ul jN l^lii ,5^1 5y 

•• 

IpLaJ^I ilbjb oIj Lo jLjuAiNi ojLz>^ i 4 <1 JL)Jl) 

oi U^J .iili «yr^^l OJLldl ^ oUU:Nl JS J* 








3 y JLdJ yC 1.000 ojJj (CJjJl JiJw4 o JUIj O^^Jl 

jJLkJl 3 LL jij J^Ijuj LJl <i 

Ji>Jl iL* jUUJl L^U > ^1 SjLiNl AwJL ^ ^JLLj .(^>iL*) 

*• ■» 

•<J^y ®,/W- 11965 fU ^ 

^ • 1 •! • •• 

oli vi^l>oV y>\ o^4~ ® j^L>* C**>»1<* c<aJL>«JI j 

<*j>-j iJlAj j£3\ A-iiiJl JLp y ii^Kp 

jl Unlaid a J ljy^> UaiJl ji il .JLStlJL 
. Jaii ^lp 300.000 © J+Pj ioNvioJL>- J j£\i Ijy*P ^P 

slj\y>^A oli jlf^J jl <^P' 

I^J .0^A4 4-Jjjj <LjI.^ al ^j>uj 

s^LJju jl ciJJI JUI j>JI J& ^31 0 Jub jQ J& 

primordial perturbations j\ ^1 j\*J>\ J j\ j 

oLUp U-gi>w1 Jli 4 jI ^jJdJl ciiUaJlj S^LJI ^jJUp 

.^1 jU^Nl ^ Jj^l olWJl oiJL^ JUJu 
^p liLjb oj£> Jli <lt cLiJL$J 4-—JL j^i tjU- ^jIp 

^jJLi <jl Nl 4i*Jb N ^Li* I 

oJL>-lj i>-j^ £»jl<iL*w« Cw?y 1^1 I^IllJl ^>jJl 1 

i^jVl V 5 ^ U U U ^ ^ c> 

Lwj <CL^ 300.000 ^cJa.AJl «i3l3 ^Ip oJ^j 

*J *~Jl Oj&\ s* 0\s i^JJl jaJ\ ^S*J J*H\ o:.^l ^ jl 

oUjJbw >L-J jt ^ J U j±u y^S\ ot Lvj c300.000 _pJ 

j! M Ajt ^5^ lifi tfr^JlJl ^4 ^1 ic-j—J frUwJl J^>- 

^-,1 jJl JJLIj ^ ^rL.Jl IJLa <J^>- L* y* {j* SjL«ii ^*L»J 

c-, 300.000 


S^U JL-, 300.000 ^ yw»t SaUI ja *kS bS\ ^jJci 


nnAn 

jAxJi 

xjicji 

if! 
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i yrj iilp-'jjZi Ifxib- K---J A^Nl ^ ib£)l olA Uj 

m m 

^300.000^ jS\lkS 
.-a 1 ^JUiJ ^yJl tioiUJl oj . <ii5^ lf)l jl««j ®v-j j*u * N L^jS/ 

•* m 

U5 1 dUiJ .^1 ib^3l jlxul ^ >L-J ji ^ 

<ib- • k>- ^ UiJL> Wile E. Coyote ^iil 

jj >jjj J>yj^ J~*—oUL» + l_^Jl U1^4 ^-Uu J^ 
( j ; 3 - ji jUail ^ tilbk Jk; cJib£JI j^i t Road Runner 

bU >_>jjcJ 4 L^J <..--lb Uj 4j*aJI l^ r _5' j^^jl 

IJjui j ji L$JLp 

i.Uyj> ix 300.000 14 J> 4**>Ut Jb-! ^l> lili, j-iu Uuk j| 
C..‘.JL:ll j Ux iiUJl IfJjJb- tLp oJLaj iijiiL-» ^j 

:.lbt JLa yb US '1 



.L gsjj J^ilb U~. ^1 toUl J5 oul ^ 

Jl&l oJla Sj^ olil<JlP 
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ij li^i • t£ jl_)ll ^La4. 1 1 IJia jJLaj JcuJ i_i> 

kliJl oJU jt ^ jt L 3 jZA icijJl dUS ^ jtf LS ^kJl 1^1 
.Sj^all ^ Uly ^Jl <4JI J^JI lk~-_^Jl ia^-UI 

ia»L~*JI 0J4} jlJCu ^/1 Ula i>-jJ cJl£ * 1 1 Jl>- 
. jj£Jl L-.JLA ilLi>JI ^ l*OJL»J i_iiN k.nrtlL 5 JL>-lj A>- 
OjS ,_,* L»I ■ Ao..AZ.«.< J*_jk>- ,_5* «• A«-it l£vk—• 0 / ^ 

l4**s 131 1 £jUJJ *^1 icil j^i iaJ^ V-U ,>• 

«■j-kJl aaJ.1 ( ^Sj 1 jii* 0/ ^ •ilr J -^' ^yrj 
aJLa>JI ajjI^JI 0y» iUl$Jj -Ip yrj UL*f5 131 oJb-lj iki ^ 
^1p j isjjLc- Li a^-* 300.000 ^lJ ®jL../w U>jk> jz*j 

yk US’ jjS 3 l i—JL a ^^Ip JLwq 1 ^»-Sll 01-LJl ^k-j ikjiil—• 



I— <-j j -/* O 300,000 —I 


oS/ Ijlsuj . j ^w?l j j j^iL.4 jLi>*Ij UjUj IJLa oj 

JUliu j£l I 4-aiJL>Jl ®jjt O^-LJl .WliJl 

IJ-jJj (ixAl £ll 4P^wJ O^i t JfiLAt 

iil 0 JOoi itL^j l/oJb>J toi^Jl viiJi iik^ jl^J jl 

jcl+j LaI y oSl j tiJlJL)! Jc .±j jl * y& JL ) 

t Jaii oboJL>w» Ul* oU iiL-^ woC 0 ^1w ^L> 



. it-.:::.v 

OyJ'^ 











{Jp>^ m j/1 >1 mull aIlmmJ 0j^^9 t d . -C i j| ^ 

^Ua^4 <j^U*j iU>-*)UJl oJU JU^j iJjU^J <oy>«J Jjl oJlS 

^1 C^; 1997 ^Ip ^ (ISUSjUl) SJU^wJI Uy*Jl SjUJl ^ 

jl^j ^Jl ^JU oJub Uljj .BOOMERANG 

Balloon ^yL jJ j c5^JLJI Sy>JI £jU alkuJl 

^Observations of Millimetric Extragalatic and Geophysics 

* 

^Li* (jl>«Jj US 11^ “«o tS 4.. a «~tll oJut p lu ji>JI VrJ' W 

: 0^* y* US' jQal*j j^S pU*il 



^y j .l^iSjUt ^y 4 Up yt ^LUaJI 

Ujj Jai)l y jl Jjjjl JJJS JaP tt>. J4-JI y* fciiJUJl 

4 JUjJl CJjJcu-l tJU ^1 ^^Ipj .JaJb 5yta y jjJJ jt *.laT.-7 Jjjl 


c^ 1 


iJLpI— kj tMcMurdo Station ji^X* ik>^* SjUll J 
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lJl$J J nitAkil ^1 UJj»j jU- t J~J\ li-Jai]! 








180 * 


yJ^-\ oJUjkiLI 0jliil (J^>- J*Jy{ 



w 

oj y+p ^1 p jQal*Jl 4 JL>-j *ljj ^_iJL$Jl jl£ 

yu<aJl 3 lj\j>- i>-jJ j^jUI 

jS ^1p i>^L* jS' i(^aLS ^^LJL^j) 

^jA ^ZjL» jlJli^j i>ojl^>Jl *>-j^ . 


Lu5Lj L® jLhjI Jl *^0&JLJb ^ LJj c(^j ^L^iNl ojl j >■ <>*j^ 

(, 5 _pJl «-»!>UJl ^ *kL ^JpI ^1 Jj <‘ l y>j^\ 
n_jJLjJl iJu J-ixJ <Lf-lwaJl jUiS/l li\s- .(j^jVl >—5 


_y »j UljL -1 jl£L. JJ JLvaJU q*>L- :Boomerang ( 1 ) 

il»i JJ iy>3j jjXi *1_^LI J Lfiii ^ ^ L^> Lap J^>Nl J 

»w—ijLl j *.<J>\jj ^jJl Jl^j .L^j^UajI 










^ ^^Lp olpliJjM iLliJl jlJ?L<JI { J^i 

J*-* bj-A'. ‘ *^i “J 1 *- ^ ^ 

^-ojJl y S^jLj 4Jn>-L^ LULL j^Jaj ^yJl cioj^S^LJl 

SjaJLJI oj Q«Z JLzIl Ij ^JUl I 

li^LJi iUUli cJdfc) ^>1 jAjji 4 j j>y-> L^JJU^j < yJl J^LiJl 

Zjs *)I Jy iiy (JlyJi JLp toJUj itfb J}UL ifcjUl J^liJli j 

^ «• 

:‘<>j>cU i-UNl 



^UuJl j j la i cU^J_ JL>- ( _^LC’ JlA ajj..<ail sJLa Jjji>»j 

caU-Jt ^ Ulj US SijUl j fc^Ul >LJJ JUiJl jXt^i I 

• Sir « v 

Lip y-i tiib- viUis’ l^j^Jj . i <» 4yl>«Ji j j*# ^ 
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tJl J** a?** cosm ic myopia i^jS ^ai» -u«-J o\ 

.^Ual^JLi iiLJl Jl ^ yJaj L*S^ pI^** (jjy .1* 

dLi % oty .. Jyjl py^Jl y l iLck, jCii tjJaJ ut J 

IJUJLP ol 4—«.~. t y yJi 4j5jal*J! y U ,. *»■ <» ■» ! !> y* py.,*all 

N Ljj^i liJ 4 ^y>Jl y y iuJ p j*a JJ <_£y>-Vl <>yJl Jlytf y 

tllla>- y~>- y* lijbj) .y j\| 4 JJ ^k** J* Jl J-<aJ jl ^ : k:«J 

ji L£ jJ 4 Jl>- J JL$- .OjL^> <jy£j ji £j**-i^l y* l^iij 

ojj^ UJ>-Ij J y^*-*Jl y* olS^ 4 ( yj^£jLJl ^l*-*iNl y* J tjykJ 

Jl Jl 5/L N LJlk 4 I 3 I 4 ; jt ^J- U 1 y Jl pL-JI 

jUU 13 y* jsl Jl Jn^j iiL^p Jl J 4 ^>-Sh *jy*0 

yj jj Ljj ^Ip yJl «Sjy^Jl» y* oJla .J k~** 

ol* ^ kUjaJ\ yi <.g>\jAjy ijj f\i y 1 iU-^i cji5 

<!Lj IJxJjLjI %Lj jl y# JJl JU- .l-l>- itJx >*4 <1>-j 4 ©jj-^Jl 
t-j jAj iyj^iJl <z+C' L^> 42003 ^Lp ^y *-1 yj ,<JUiipy aJjlp 
y 4jly ^ Jl jJu\ .ii-u^lp ^yA otAJ ^UauJl <^L*I Jl>- r w 

4 Jl Jy^ Jl jio £ja Jl J>i jt JJ iSUal* 4 0y^l iWlI 

IS^jy J 4 - > 3j-JI iU)llj ^Jl JU, O-b-j 

. <u Jj Jl oljljl JJl Ja^waJl <JlSL* <^.*.n. > -JJ*»\j 


^->m.‘>Jl ot JIj 0y JkS^jl J «^ 4 '^y ®J jZmSb jt 

4 ^jlyjy 0 jj*& ^yiil 5 ^jUl J 4 JL>-L-Jl J^LiJL) ^y 3 .JL > J 1 


4^^ 

i^» JuA y* 0 

• * I ' 

J 


\l v:>:.I:ll Jl it.JI pU JJI v_, Ooli 

ojj*ai\ y iLiJl 0JL4J a^UJI ot y 

•y^J J>Uo^/1 i-jUj <^JUA ^*l 4 iijliL• JLpLmJ L«jj . Oy^Jl 


Lw 45 J 3 I aliJl JJLJ 4 JUJI Jjl y I p\ i>wJl 

JLp liit. L»^j lily . JpL>JI jl ^pll i>-yiijl 4.^,i; JI 4ji 







J?SI coL^j ^JJl Ljyi Jl ^jJla 



J^J 5 ^' ^ ^Jfc - J l 




JpUJI ^ j.5 :yb j^l ^^ j^Jb. ^jJI Jlj_H o^i IjJ 

JLpI iJI^-Jl IJU ?^il j*JJi 4l^U-Jl 

5*jUl j Ai^LfcJl J^UJJ 4^1^* jy*4> SJLp ^yjl jAjyi jS 

ojj .-*» Ljjjlij c<>- jLa*»j 4&%]a»m*j 4jlL * -« jl^Sl Oijf 

.4^l.n.4.)I oj^jUJI »U.JLI (iSuy*j 4jjJL«) 



















bj-> J\ jUJl J* &J -JI j cJU; lit 

J?loJl Jsu«jl« j-S"l Js»LaJl y* d)l (_£y t*j jm» t Jjc* j J Sl£L>«> 

(*->>■ ia-_p Oj£» J* ^>-ri • J*^' J ■tery j3' 

S^^jJl i*aiJl J JikJl »—J-Ul yj* jA Lit* <j£3 . j>~p I J»UJl 

4V. 4.^V>-»ll ^ ^JL> ^zJl Ojj./l'l O^i 4*jjJlj ^Jfcjlll jjuljl plS* 

jJLj . *L*L*j 4> u>v^ F la.-^.ll O^^Jl olS^l>fc4 (J^Uu 

oJla «uit oi oji>Jl *LJUI aJI ^JJaJ ^JJI .l£*L> jJ3I jl 

^jJliJl £• l^jlS lJiL> jJU. <jl ^ ^*pjl Jp t4~JUJl oUip-%Jl 

.ol^p^wJl J-JLp jjj (3ij^> j»i (^jJl 

^k»< o ^j£- ol*iyJl ( j-j caJL2>JI J 

^Sfl j* i»liJl ^^axi jl -Uj JUl jLJl p~Jl 
<-£~. C^l J J^UJI JI j\+i cJ jl LfeJkJ oVS- ^dl.j t L^ 

: ^-^IsZ-iidl^L- 











-J>JI C^ajl .kliJl ^ OUUI jj 

.SOp-Ij l^rji j* v^L. £*J (*'^j' ^ £* 

jiSl Ijl _» Lm»U iOulz> ^>i j*iy_ j~*> <1)1 Ai-»j 

(1)^.-..'jCLj jl.< u i U Jl ^btJ.1 iJU^w c4.»..«< L—> ■ 

^‘Lj-AJU ^ .WMAF ^1 oU-^Jl ci^l ^-UJ 

JJl jS(l Oj^jj i _ f s\Jj J ^ IJL>-I J jl£ ^ JLJl tj j-'.CLj JL*b J*-l ^Jl 

ji J^Jl Jj^.Ul ^iUJl pU-il ^.t:C ol ^>o otf t^JUl 
» « ** 

iiLw* ^Jl 0 j\m*mM .Bdl L<lbS ^LoJlP 4 jL*^ 

*L—Jl ijj Sa r t ^J^ Lr* <Jr* 

^ts ol dj* ^ j* ^jS/l ^SjS ja 

L ~. * 

I* L^JLS jjj ^5 ol y~** S 

(az*3 I ■>e*^' ^ ^ _/*J^ tW ^ frU-Jl ^4 

.43y~~A jJr OX 



oI ULw t^la—^o (3.Jl lx 

-ULo ji j£+j LJj*u> * c)J *i>JaJ oj^>- 5^-^jSll 

^1p j L jJl s^JaxJl Jl>*j 4L 4 90 ^Liljl ^Lpj i*lJa>- 





ioIj .yy>Jl cJaJaJl <LL*i 90 j v<iajy- 

^lill Jajb <Ljy«Jl y* oyu*Jt 5j y>j> 5Jlj| 

Ol.i~.ll £«Jx^ y« 

.j^Jl <^ju+) ^jjLiaJ oL**>- c<ajI j}\ otitJl oJLf> 

\jy*0 /. 99 ^Jj iit(J<lflj^>- -iSjJ 

o*l*jy o->l? JjH ?La.** (jy ^yiLjo bJl iLaLo? y* ^yJl ^j! y> t 
JjL-J^UI ( JjbL>0 jl £j\a,Z*m> N tciUi £•j .O^yw? i y^laJl ^UJLaJI 
. JjLJI ^j-^adll y L^>-y ^yJl viliJ £• o%oJl ©JLjJ yllaJl ^*>1 jJl 
w ^*Ip jljIjjJI^ o^I y>«.^Jl <bS LJL <jl)j^ <L^>- d)J 

jj-i ^4jjJj+Ji}\ 4~*SvJl ^jA ol jA 



P OjZ+i Ojtj* aD» *UJjU 1 JD UOj 

IaJuo ^yJl oI^Ll^JLJ Ijucu^j LbyJ pjbJ l>-1 0 j£3\ 0^ 

4**» JJJt 4 «^ >l lOftJl ol^jJLiJl L* j>~Ju L$J ^ 1 4juJ>]I 

>^aT 1 JLaJ .o^L. I ly Jjli* ^y 4 JLUkJI ^y ly y* yJl 

Lu.jPI Cm>iJ f^yrjj ijJLLJl I iiliaJl oi 

. to^L» 







.cjJ^SlI jA jSSlIi 


( 2 ) ( 


o* ‘ (,) *jj je J o 1 * (j"i" 


0 + 4 

y> UJi , ^5Li o*^>j Lijp «^>*Jl <y L^l# ol jJ~» 
4 ~JLaJI <L)I j*PjJl ^LhJ . *ljjJJ jia>»j 4^L*b^J 5jJa?*- 

i>Jl iJ^Jl JliJSj -b 1 j$ *L>JI ill_. 4JL4; 

<1)1 li jJLh- 4 <l)l£ <il {j* j*-P^^Ipj ./all Jt*\l iL^loJl 

oliyjjJt ^Jl (^jaj ^yJl ol*Jl < *+ £ 10 ^_^1p <1)^^JI 


(1) Ludwig Mies Van Der Rohe, 

ajj\<A\ oLJi JLL.I .5 jt± j> m sLa)\ o jii\ ^1 y (1969 .1886) 

..^i^jiSli.iijU, yll i-^LLl 

(2) Robert Browning, 

j^\ j* c^yUiJ ^j-+ J* Li(1889_1812) 


ni r4n 

jSxlII 

xjicJI 

if! 
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S^Ul y* -*y~j y p-*JI J-f 4 *-" , kjyyJlj 

Oj% {£jj^ U«* aJUJIj J^-ij yJl c 4 -aji*-<dl 

iiiyi js j-ja ibiuj y£ n > 4iJU js y ^ji jlp -^k^ 

jl aJ JUl J Oj£Jl i^Jii^J ^iLJl y UJI ol .0 j£3\ J 

— •■ 

cO yA* <JI^j V 0 _j£Jl a Ik y» AjUJIj 70 ol y*j JcoJL o ^£JI 

!olyw*Jl jljUp y yi>- j\ L$Jy- ^j oly«-*JI y ^y 

^ coU^U- iSLa c-JlS J .o^y* US' ioU* c-LJ^S/l ^Sj j*J 
US) <Ub US3I vyjJl ih£Jl jtjJSj co_£Jl *L>0I oULi JJ 
aj jlJ lai II 5j^kJI ol Jyj oU)U — (ylill ( J-^laJI y 0 ->*j-i 

^JUj aj^AI y j caJI£JI 4.4>.>.oJI SjUJI £•) U ^S y cJ Jl OJJi y 
WuO J (Ul£* l>»kvw® 0J c4JLJi>Jl y oVl Oyj U 
ojUzJL cl995 ^Lp J3lj y co5 oil . a«.*JU)I oUa>-^UJl 
li>u cyISLi iiu>U- y Michael Turner Jy J$3U y c J 

Jj cA>«yc-^ OOl V AjJL.l-4. i lI 0jyil ol ^yi clyky 

O^S cy JS £• U>« -0 .* jJUj <jjJl caJLa>JI y JL>- Jl jUl>-Nl 
y aJUJI olkOUlj (cJjl OJUi y ^>Jl LL^iJ) 

^Jl v—^ j o^S ^a aJj>-IjJI I^jLSLoLoj ^>«-*Jt ajoJLp 

1917 ^Ip y y Uikl [#>- J* ily>* <d J^ 0 y olx^ -^>oj c 
(jjjJl c^^-jU^NI O^^llj O^iaj oIaI^j yj ^^AllaJl 

La y> ^SJl j aJ ui JLilpi 

yJ ot oi^Jl dUS y Uol^ ois C/Oil ol JjUl U Jlpj 

151^; ^ ^ya ot y js! juUi J ^1 liu U iLi & jt 

c J^aJU Ji>-i AiJUb 4^5^ IJl>“ Uy>«^ ^yUJl LpjJU Ijl .aJL^JUJL) 




Jju oLpt L* J* jl jlSip! N tkiU JJ 

lil^Jl J UU; <U^. J jl 5 JLUJl t^lJl jl ol y+ 
a>-j ti*Ul 4 ~mjJI j J* jl J-iij 41917 ^Ip JJ jlaiIj 

ijj\ JL]! iSJ>9 Jl ^4 jL^4^j jl 4-4.1^! ^Jll 

<4^1 y <Jlp jtf j^j tperihelion of Mercury *jUa*J J JJl 

ll)l JL4lpl JjjJl j j£i\ jl N O Ju jl AA^i>“ 


j^^j jl V jJJl jl tAJlpUi jLjLj <pL>«JLj ^1 

jl iJj^l cIJLa J^p NAj .ipU-Ul 0J4J J 4 j^J .It^Cpll^l 

£• ^>«.m»I JJLhJ Jj Jp I J w ? jl 

oJbj r UJI J obJI A^\ Jtj* Jl i Jl wLjl 

1 • » 

. Jjli*-! jJi l^jl 

4©JUajca i*l*Jl 4 _jJI J J oM^L*-4 O^L^aiJ jl Jj 

. i: r ~; e i*i*Ji j^i 

o y Am j 4 j j£}\ pL>oI s A+&i oV^IjcoJI y I 

c> cojilt oJl/b j .£l*i)flj ioUJl JLp Jju jjl ijjiUJl ^J 

JSj US 3 I oli£Jl Jl JL*S 3 l tikLJI ^ ry>i\ JUJI 

.jjl J oUlj iiUaJl £lj 

jUJI Jl js\j Jw> (, \i*li iiUl jl iij^l .tfJ 

0o^Xj Jl oUJl (2) S J^*Jl 0 Jl Jtw jl ihUJl i y j ~.uSfl 


• J ^ <Sjf^ J^r^ j* vljlill ji-l oUtflJl J (1) 

•l^*j jlj JJ jl .\sj\j Iju^ 3.3 + ^2 + 

°lcr-4*' 0^ S J^I J 1 j p fl—^^1 Jl (2) 

.<JL- oLxL jl to- r oL^JLi i^p^JJLI 


nil^n 

jAxJi 

xjicji 

if! 
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Ji 



j*\ 5JU*JI f <15 »U*JI J^U 

oJiljJl 5yJl oJ> il)t jii -iiLwJl Jbly ^yibS 
1)1 L*lk ^U. ^ ji l^LiS i^iJl ^UJI £k^J V 

jip Al£J .<Jl*>«j ^Ualll ^Js* UaiL>«^* j*) Oyli 2j~+z 

t^L^xoJl J5 J^>“ oU L^->S/ Li jS ^-~uUL* J >Aj>- j^J^LcJ Ji L^ji I jut 
.Ij^- o J LuJl i j~> <ol>Jl ^y)) ^jLiJ L*j 

.pk^iSlI ^UJI ^ y~A Js> jj£, ljut J1 p dUii 

cosmological^ ^£JI j*JI : ^lk^ JSl^Jl j>JI I jut ^JLp jjLJIjT jitl 
ip-L y ijSl ei yJl ( j*i ^ll JLi* J^- <j\j .term 

. (1 Cosmological constant ^^£Jl c^WI ^L-j o\ wiJli 
jl>JI I Jut ^L>mJ tllLo jjuii o^^l) jl ^jL«1uI iiyt <1)J L*j 

.Ajlk*-I ^Jit AjL iAjN jLcoJ 0^ jljt ** AjJ J-Jj 

^k“jl < r^i •*** (_}♦—J) y 0^ 

L*L«j a ljj^> LujJ 0 ^/ Ai^-y^l ot J*j I ^)j oL^Nl 


‘vacuum space <iU> iiL^ a*J y a1>L_j ^£Jl c-iDl jj (1) 

y -c^ ls j 1 * yjy *'-* i y 

O lx 4./i 11 JJ JUi^ll ^J-J La oLJkkl oJLa ^Loj} ^ ^i-l Law.,^11 

y aUL--j ... V i a^.15sj ISL L»> w^L^Jl ^y LJLJl 

oJLl* J ol Jjk 1^ non-being j y/>Ul <yu ^j t»l^Ll L- 

ji ^yj! c^Ul i>w» c^I J J! ojUy I ^ I. V L£)I 

^jlx <p oUj j nII ^a OoUl ol — ^ {jb 

<PyMi s^LmJj l^i A4-1*11 Aik 11 A%^il oLuJl ^JL>-J jl ^0^J^Jl 

jji^N j6\U^J^\^\\^i.dj^\ >di »bil o^lll J&' 

oisai j c-^u j <^a\ yiu) { y^ jsl: kJ y ooUi olj jJ 
JUjl Lambda-CDM Ui*ll 53^11 Ijl-M Jj jJl 4 jL^Jlj 




j$L>i otf u*JI (J ulS > ^ j£\ ojU 3 I ,y> 

.ol^lJl JJUL'^y y-T U A^J> *A~AJ jt 

t^.- jL>»J! ^J| I twol>»Jl {jA J JL>- i«iJb j?*L> j> 

. Jlijjjj v-JL iL‘U S>i ^LJJ v-JL« ijh+ yj)l\ 

m m 

P JL>mJl iJijb jl Uj 441LJ 0jia>- I4II i j^>‘ 

\LijL~jii *0^11 «u> J ^ J\ js >1^ .^Sli 

J i-KJI iilUJ lij* U4-| s^Ljill jjkJl j. UU llb^. U 
?jl>J| IJu I41 ^ ^ ««*> jl ( j^^j ^Jl oUJl U 

..^1V ib-^l 

•• «• 

#j> ^ Ji ^ cr^ ^ ^ 

0 0 mm m 

. (0 £jUJl *Lii)l o^Ip 44 lk) ^jJl ^JU tiJUJl 

^\y .Uill ^ Uk- oi^l Ji ji 

> .‘^ J S Sl*bU ^ JJI gUi?! . J.U, 4>j 

f» (l* l* Ujj j^j £jlAJl pL^laJI jt ^J ^4dlal a) l oJLfc ^±+0 

.0j^iil ^jJJl j£S\ jj-JI z JjLuj c_ij^l iJLfj 
^ j;I jl !U>>. p\ jAilA J OoliJl Ja>o lJub jj 
^ C^^UI ^ ^ ^ i) jj** ^1 ^Jl ^LoJl 

V :ibr>l j j& jt .iiUJl i-*L jyu M <;t ^ 

jl 4^531 LSLJ 15 L* ^1 j}\ v a^JI j»,lan .4 ^»jju ctwA^b^J 

y>b\s\i*i*\p ^\ ^ujuuoji 


j LijLi] 2 jajj ^L^JI f pJJu> J Lilj l>- j~* 4 la a‘.I I oj> ^j~l (0 

. V \^JI li* ilr £. _j ^i-Vl p-i j r ‘ ^Ul J-^iJl 






Jjt I y\S J>jS\ d\ IJU Jl liU Aj\ yjl J, Uj . Ji 

SJLli p.^ ; jp *■ ^4 jl5 40Jb-l>cJl ilJ~ll I JL* 

.^Jl jJUJl J llLo 4 j 1 IJJUo* 0^ 

(J|JL*Jl 4pint l£jl£~4 £4 <ij]e»J ^[>Cj ^4^ Jy <J jl jtf 

Ijj^ ^jJl 4Paul Dirac Jlk. Jl ^JJl jLjJI 

. L Jl» y IJlSIj 

J*p J^U 4 1927 r U Jl 1912 fU ^ J3l ISLilSL. OjJal 
4Niels BohrjJLJ ^Jjlj JL^/I ^JjL^jIjlJI 

• i» n «» i» 

OiJjl ‘r’^ 1 

Wemer ^JjjU j y ^USlI j-AJlj Erwin Schrodinger 

. Heisenberg 

J - t ^ _ 

j*y. y' 

^Lc- frUj o»l* ^yJl <al*Jl ^aUJI ^ (_g. 

d)^ ilJ-Jl 4_5* j*y ^UuJl i> ^Lp 

v_-5l jSOl J*i; US’ ilyJl J^ jjJU- oljJJl ^ oUj^£5>l 

t.a^laH iJ^*Jl jill 4 j1 <£} t^-^.tll J y>- 

o^il lil (iibiwJI ^L*Jl 4i*J ^JJI ,^1 ol«;> ^jAJI 
Cr* ott ^ otf oljLu J U ii> oUj^l ^ 

oljl • Aid jl Mj (.‘quantum levels <**531 olji*~Jl» 

<Olj y, —^.11 ^yJ jj y*~Co (ji ^la*..' Ljjl il .Si jJl sl>U k*jjyi>- 

Ji (■ yjti\ quanta oils’ jl iUaiuJl *■ jjal\ obi j { yc^> jL 
pti) ii> UjUpL 1905 J 4*jlS ^JJI l^Jli oUi^l 

.i^UI ^L-aj-Vl 4i«J ^JLJI ^UJ,>I JISLi! 

Quantization ^L*^o'i/l jl j*-^3l o^L>- kJI>- (_^I 
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o jk Jl oIj jJL* j*}\ UfJ jk jJ irules 

j^XJl ^jA ^l JC- JL*aX* k^^jiUj 

O-Jly jj j^J>l £U»l ISI i JIjSfl tfiLJl ^ jjl yJI oJla ^!A^I 

&} ^i\ ^ L*-Sl J* iiSkJI dLL- oJl£ ^Jl ISj >Jl 

olij ^j*aZ jl jSL*J\ ja j .iUl s/ J*- j-JL 

l$jl jju il iobj__)> UjLipL t_»5~<a£ jl oU-U jLipL 

«wave function (l) 4->-j*Jl JIjl)I» o*l>- La jaj) jl£JI ^ jlzZ 

m 

oCLi aJLs &>%a ji £***J^J j** 

{ja ^jSa i la41 j ol oLjI ^j0j\*/2.>- 

*l>- llA j^»j) ^ 4iJb l ^ *a*L i jjJo ^J AjaJLL>«^Jl ^Oj\^^>%}\ 

J 4 Uncertainity Principle fjL** 

^531 (jlil ^ jJ jr>>> ^1 oUL ^1 ji ill^ ^Jit 

^Li ^LiSL l^L L^ I (1932 ^1 p 

<JLaJ 1 I ^>* j»^>iJ ^ilt cl«UJ iijji)l jJl>- 

^ jri ji Jbu ^^IJaT.^l tdta ^Lp ©j^p . 

ccii l J^ UUj L^JgL jj .«^*l j>%j$j jd Ay^L^ll * a_>- 

ji iJJDJlS^ Cjp ji Nj * J^U; I^jIj 

lai* jiaJ ^yjl tU £• 

jlS 4 ^jLl1JjT A m a J J ji {+<Sj>*; ^lll OL»jjsu-o.il ^lp 

ol-jliuJl ^J1 v-LJI ^Jl^1 jji 

.l^Jlp CLi v^Jl oL.>uJl c-4 jdl 
^i]| cJ_pt 1 J-io jl lp»Lj ^i> jl llljji J^i 

^,jA oift-^yU^b jlfSjP-j olrt-JLl ji ibl vrjll aJIjJI (1) 
. 4jJb L ^^9JAJ APy*A» Jb-V^- 1x1 LaJp~ j N Lj\ XUlj 


nt >4n 

AdJI 

U12JI 

iff 




U...JU jJly J jtfJI J-J JjjilUJ jUa ,y <*Lil 

<*J>\jj}\ ^Jk'Jl C-lU.«* ^jA oJLjJLp 4j l\i> *a £■! jjL iw^aJL tjj 

c-iUl* i~pl>- £*ji 5 ije-IIS’ j-^LuJl oJL*i* oJitfA^Jl 
J^p- jjo; l^jl l^yJl *spin 

4 angular momentum <5jl j ^ j*j £ie;j s 
. jj>i> ^ cJ^p“ Lfl»«. < XPj ipLJl 4 -*>jLSp oL>»jL jjAJ jl vlDiS ^pial—Jj 

^ J-r i ikU* .U+* ttULSI ill^ ^Li*l 4 1929 r U ^ 

( j^ VjtS Uajl <Pii j>m£ ^S\ ii jJL* ii^j 

^iSt ibU* ^!l j-i ital** ^li 4jl jJlj^ 

JjuaJlj l>* olij4^a^ll ^1 ^Lp-Sl1 U J»J*«4 \jJuu 

oN3 L*j* ^ji jp ipU>- 4, tf^al etal** ot 
4 v 4«^a> ^bJLj 4<» r —‘Jlj p-^Jl ^pIUj jl 

.^sl oLp^u ol j j&y\ I4J *)>c; ^1 oUjtuJi 4 lS>: 
JUaJ italic* ^eS tilSjL* iltjb cJlS 4^5^>-1 ip-U 

^1*531 jJU^Jl ^ l+UU; *LSt oUj^)M jt 

^_p-J ^II ciU jS i>-l>»j OJb Altai** ^ 4^-J^Ui^Jlj 
.i~SU* iJl^S i^i ois 4UU; oUJI Ji* SJbJbr 

4»..lall jail JL>-lj OlS (C 

y*-J Jkxj ^I !«^ 2000 L*i4 jat ^ .ot j jgjy\ <-1 ; n 

5aja>Jl C-»ll»3>Jl 0^ { y> j*\ 

I 4 DU-I 4 J ^.:.-;T ^UUJI J!>U iJ>o' ^ j ciLi^Jl 

l^*j (*^ jl 

•j*^ p ^f-fc* 








ju k>j i.lll^o ^ji 'j." ■ • . Slii^U UL j^tt 4w..laM o»-L>- 

tJbJbf +<£jpr ji} ti3ibc*Jl <>w» ojJ JU- J <iL jJLrf 
u*j^ 3^j V J& I oui^l J j ^.AJl *ULaJI v m\ L5 

oli oljjy£J}ll £• oJUJb>- ol^y- 3 Jp <Ja! 

.positrons oUjyjj JI J-j JI il^J i-SU« 

m 

( j = >- <Cj Jaj ^ iJLLJl <lal ^~LP dJJJ5 ilj.ll 4^53 tilji e«l ji Q--.J 

!-o Ji! cJtf <dal« jl ilL-'tf Jli 
4 j j antiparticle iLaJI f-^yJl oSlI jj Jl J-J 

t Jli t-LjJI >_■ 1 \a~' . jlS3» J -L>-jj il Jl <_>LilSl jt ^Jyl <lSl 

jUi* iyrj ijjJJ^AJ iUi- ayrj JI £b*J Jl 

tjlijl J--. J*i .<*—UJl J & J Jjl ^ijy’r Jl 

<JoUiJl c*>UL»yJl ^jJuu jl .*j jjj y-Jl iol^L^a ol) jJJ 


olijyJI .<J oLA* 4 jjJ d)jy^ jJI 

.yjJ £U*tl ^1 annihilate yji; 

SjUlJI S^LJl J*A)Lj) IUU ljLA J* ^ J 
JI jk {j* ( (1) Star Trek J j jL*- y IXp l^jo anti-matter 

Iajj .j^JLiJI Jy- 4djy>Jl LJ^jhuc* oL*<x« olloy- CJjJl 

4j^i v L$jlS t-^yJl I^■•o.z.T c dJJi oUkJl ob^yJl ji 
ioaUl j^JIp diiw yJl LgjlS iijJaJL oUo^Jl oL«Jl jJIp jJLL-o 
Vw*>Jl jjJ^Llj (C^ljLh** oI^L^xa* j^JL>o t(jLJLp ol^L Ji*) £u> 

Um +mJ y JuilMJ .• J^jjl ^Ua4* 


jAj .oly>J.l jj Jlj«^ wiJU y v^O>Cj K y^ jt>- J- 


( 1 ) 


.duos’ wU>U jly* 


nil^n 

jAxJi 

xjicji 

if! 
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oj J JL*j Lli L$Jjbi -t* Ip y- liL-p JiSl ^-^Lp 

y ajjL-i* c«5 y oUtJl oUJl y oUl y 

i-j ^p ti-jy- oUlJI O^UJI jJLJ Iaw c<Jyt jl .U^J5 

*Ljp Ij.-i.,' y> . y* yJ>L>JJl OJ® 4JL^>* <L*^o ^JLJl ^y*-«JL 

i yi yd; jl yldl y UiJj *U>- 

SjUJ jiSt Ul£* JyJl jJIaJI y* J*>y oUlJI O^UI ^yr j 0 } 

.I jlSj u jS\ ^jUJI ^L^loJI Jjckj J Jl 4j^J 

J j\ Richard Feynman oUi»li ^jjk^b/l JbyJl jlS* 

** «• 

ol*Jl Jl 4-^-dl ^li>w I^LJ JlyJ I r ^iJL; L«4> ^jlSj y>w 

Ipjli s-Uiilll O^-j Ja : )a>o 41P gJl> L* ioL^*Jl 

.UL; 


o^ Jdl yJL*l^Jl jl UyJ jl jU^li dyt 

Jl* oL<kS3J iibi^* oL-Li Jp jJLa>o oy ajoJL>»* olpj~j 
iyJL iLlau jJuj *_iy tJllJl Jp ty jJli .yjJlj iiL^Jl 

iij* r L^Vl v^plkuJ ISL> -S^ 4yS jdl ^L^rbU 

Ljjl jJ U5 jJLJ dl* yj*}\ ip^r- ^y* ^Sl *s-j —< ji-Jl U 

4p ^*dl ap j** ol jL*ipJ v^Ls^l jl>4 I Jl*j i^j**^JI 

.aJj£JI 

Jp i^Jl J tfjLJl Jb*t y yLSJl by jl 

4^-jJL t J* >>■*.. 4 » ll J JLp ^L-^> t^dJl -c)l>“ 

Aj* y£n+,& ^ |»»«3 i^P ^ oJlj ^O^qJl ^y« * ■ 4.0 

^ ^Li c^i lil <iyi tjilijl J cJ^Jl y iy^ 

. iawaJL aJL^JI I4I5IU ^JLiJ ^jJ dL^i coC OjJL>^* Ay j 0 yaJ 

Jl S^W2J dir br^ olyi! J y Uub JJ 4il^ L. oj 







fS3l ISwlSL. t UU iiju ap^JI jt g>:..T M jJLt jl>- 
^ ^Sl ip^ li^j ji US' ob>Jl UL" yJ*j^S jt UL^L 
Lij->«j i*j-.a)l ip ^_j «j> jt 4 <j^ • p . >L*N 

J^yrj 4>c; UjjT ^ U5" JULJ i*t ^LJLjT 

0 y . > JI~ IJLa i^t L*j lpL>*-i jL^bU jl? Jl5J 

^Ul J5LUI .c/Wi ^ Up U j^jj i^ -l?^Ui 

<P<d>-j v, a.,rtT~.« bjji ^d/~i U—>■ 

• *-jUJl Uj- y jS\ 



dr-JrJ' 

L *UiJI 

J i _ r Ju jt j£»j J±\ IjLpIj jt Ui....Jl jt jUUi llj^t 
oj tolJjt ^w« jA LU _jJLj jl l j£*j jP-t LI Li ^JjliLJl 

v f l*Vi j\ ,j ^ j jwi ji,j ^)\ j^H\ ji 





J 'iyrj i)J-s «JUI S^iJI Oli JU > 

•» •» * 

CIJL4J \ja^\ J f\At\ J\ 4>0- ^Jl c>wUl 11>L, JiU: 

<IlS^ ll»l>uj 4 jjxJL* ■>4j^1xi s llalT Ji 

.4-^1 Oj4 jjL-n4 

^JllJl ^yU I ^1 JLiu ol ciJUJl oJu 

<UaI iJy^o |^j J^-l j <L)jy^Jj oL^Lil 

Jjlij jj w^^yi V Ojy&l -OjjP±)j> jUy (jl£Jl ,y c5^ 
l*-AJL^t ^JlSj (JLiu U^ l . l)L-jNI yjJjj Ojy^J^M O^y^j^Jl 

■t uVt Jl llj-% Jb-lj 



tSjr ^i s^ijui.^ Ju: jl ji} jLip aUi ^ ,j ii} 





— j t J aii -L»-l j j of Jj ji 

:J£3 zys ,y ijy^i«yii tilL* j^i 



>^-'j yr 
ob> 


-^'j %S.rr 


oJy tiJLii s>J JiVl JLp ^Jl i^l« jA\ J 

ji ijjjfcUaJl iijLL^Jl eJL* (JL»><j jU^jli >„ a ./a^ !»^J>> ^ L* 

CJj £»* <ilJL>- SI>La*j «oUj^Jj^JI 4 1949 ^Lf- <1 itl~>aj 

^^i-^a-dJl <iJ l^ 4 ^-P il-X>-lj Lijip ^yiiJU jl jJ U^* 

lJL*j 4(3iS^J oL>0 ^4 < jj l i>^L» ^LaJjl j^olj o 

(3^i <UL~, 4jl iljju SJ toll o jA oLi><uj Jai OLjI 

• f ^l 

N |JL>- o j~J2* J^A>“ jjl oj^jiJl oJjb c~*b L»j 

l$Ljl5L<* LI Li oLj^>JI { j^Ju jt ai»«J 

.Lil 4jjjjJ»j Jj l-i> U y - 'J lj 

|0>. ^oi ^.j t/ j&> ^ 

.virtual particles * T J>\yi')l\ ol^*Jl *4— Li 
V £jli f-Lai ^ ob^>Jl {ja ISj^t Xs-y^A j\£sj\ jt jXj 
i5J*>UJl ^ p-*«-iJLP ^1 j~5 Jl?- J} jju il^Li 


nil^n 

jAxJi 

xjicji 

if! 


99 







^ a* 


jll; of ji ij£i Ji-JL dj& j -yy* u^-> lt^’ 
^jIp j . L.2,1.1 iLli ^^>-1 N c^lJOj>mJl 

Oj^Jl { j^\y- jl tjJ*L«Jl X*p jJJ <Lli jjr Ljjl tJl>- 

Jj cLii iIa .Sj-iLJl j-p l^i^b ^p pJl <Lm ^iJl 
jS 1 ii jo oLo^>«Jl iL LL d)l ~<HJ^^Li—u 

j^jiaJ^Jl JLiL «j^^.ll Sj^ ^f — (Jll«Jl J m .o ^^Ip- j^f 

d)t JOu Jjl>-j ^*-^31 L jiyhit lf>- j£» jp *jj <J_jl>- 

Lfji J ^1 Jl^r 0| .0 ^-l5l aiJ^Luj* LLiz-*L> 

L$1#uj *j^ali i^UJl d)l jJS/ 

{ j^^» Oyjj)\ J^>- (1)1 j! y>yJu jt ciilij <, ( y % ~~j 

yj yij ^y-j cojjLftjj* iilL oljt.t.1 Lif jl>*^j <jl 

•» 

ilj>U* £tJo .a j*J*\\ ol ^y y* Lif oil ipvl-i w jl » l$j^i 

iiU-l ^1 p i<Af^L*Jl ub)^iJl v—. .«.>ij d)l j-i 

.lLjL-l2L;i>*ew> 

ajI Jl>-j 4 jS\ ii jo jjJL^Jl *s^LL c«i.7 

w>1j^t....,o.)I LiLtfl 0 j..»..st oULa,I cLdjL^w jjj Lw IjLLu ^iSl 

AJ^Ap If! Ujj AjL ^JaJl jL-<J l J>y JL)v« A»J^JC4 O-jIS^ ol»l_ 

^ ^1 Ha ^t f—x, ji ^;.., jj c^-Jl 

A)jL«j* 01 >._..-j Uj . 0 -L 4 j JJL.15 4.....II ij^iiJ! o.>«.. ,sf\ 

ojLp!j j>0jj yi> <!ibcw iijLi* 0 L 0 yJl j—>»J jt opUai^l 

.iiJjJl LJll^i U vJLJl olli^^UU oUJl ^Jl £&! 


sJla 0^ .k-a.lall tfine structure iJLi-Ul ^LJI* 


nil^n 

jAxJi 

xjicji 

if! 
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b* JlhI ^ ojL» 

cjj>jj oJLJ ;j Willis lamb \jj £yi 41947 

I4J) of b^+i <ty^ ^Robert C. Retherford ijjijij 

m 

SjJjflJl l * ^>Jil 0^ I5j^i JLaJ ^ib ob L^jL i£y 

energy-level structure iiUaJl «ri Ay^ySdl 

.OJ-L. 100 1 ^J.,^1 iiJb olji 

i-iyjl J,UJl »Uk 0>o Ul>- ilLo- ?*bJl OliLo liUJ 

t ( J-3 y b-b* jlS Lw* jj £.j ^ ..if- 1 <iJ j b (■ ^-UJ sJUJL>- iiu 

jJIjp c.i.iCl JbJ .1 jiX kj ^ Ifltf UUb JsLb ^JUJl ^ iJLfri 

(3jl>- LiL*j t<L^>«iJl oJl* frty-l frLlI — i_Jl*Jl ( y- aJlS^ »JjJl>- 
Antonie Philips van JJL^jU jli l _ r —L» ^jk;i ^JUI 

^5L-j-jju U lm J&- apjU #L* 0 Jai ^y Leeuwenhoek 

«* 

oJla ^ j>-1 <-^U .5L>JL y*~ 'j k^Lii5lj tl676 ^Ip ^ 

4 oJJ 4^bJi ^ £*b ^ 015 4<JbJl 

gy oi O-bJl 1 w>jl>*zU <J l ^h - J| Hj]\ 

ollb^Ul jp ^/i\ ci.UJl vJL iily^ ibb* tel J 

ot ^Iji ^AJl ^L-Vl Jlj_Jl ^ 4 ©jujl>JI i-JbJl 

ii>Jl ^ *i* cJl5 .N ft IgUaS ibUJl 4j oL: bl U 015 ^ 

./a>- 4jt Ijb .ijlkJl IiLaJ oJU>- ^Jl 

clJj^bmJ il t0^-b /•’y^ 100 * JUp 44^tl>«Jl iib-Nl ^^lp* 

O^aP ^P 4jj>wJl IJb ly^5 iijA* N b-jj 

jy-ri ^Js> J y* a>Jlj obi yi\ ^4 


nil^n 

jAaji 

xjicJI 

if! 
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U JS'j CJIS' lUi* % U-^lj CJlS 

.Uii>-I u*t 

J yu&\ J*iit cXJI tiotiJl <JUUU1 ol>Jl 

i.l>-)/l O*U- oij .^^aiUdJ J>- bUoJ ^ L^aj Ij^ a a ; £4 

.ijl^O iUU* jl I^Sjil it»jl^Jl i»i* 0^~J {jA J~S jji JOy 

oU_)>Jl jjb cJl>oi lil t ,1a...alb i>»->waJl <>L>-^|I llUi 
» jj .,ai oLc- l^L U£ 4 it....»M j 1 bj.j • ^*~ • 1 jii V JI 

^ Oyjj3\ US' Jl ^L^-SJl 

!<aU>mJI ( j«J jAJ>J t<) y>- 



-ojj£?$\ jjjk aJUis-I J*i j} U iv-U ja 

ti-jlj o jA l r U j ji V ^4 l3liL Oj 

: i*b US' U>- iji J-V '-O- “jr-** j l jr* 
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. JLP y~%j> ^ 

^yUb d\ 4<JL^ <^i ji <;V i^iyiNl djs&y\ <* 

ol iJly-Sfl JS ^ ,\Xaj Jk jl Oj>jj^Jt «-^j U^J <-Oyjj )' ,>• 

^i 4v_A^aj N Uyj^j l^yj kj j& 1 ji y> ljy*A\ oi* ^y £*ij ^ 

‘V'O # y* t£^ 

^ * 

Jbu) y^Lyill y>%j lid*J Ibl olw^J jJuJl y*^j 

iJly^ italic* ^IJL>w^l UjI (o j y>Aj l)1*JjIj Aj ^li ^JJl <JLiJl 

Ulyi^l obyJl JS* ^u: -IfslyLp- iJU iiJb ^ 

JL >-y <jt y£*j otayJl viJQj c-iJg 

4<*iita ^Jjc*! y*>-j .<) <iial%Jl ^y 

isy^ll i-OJl oUiyJl JS j) .jJUJl ^ £y Jjlj J^it JU 
yp <^JL>Jl U ^UoaJI pJLp ^yj . IJl^j JjJlj 


nil^n 

jAxJi 

xjicji 

if! 
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(_£ j" * «UP iJl oloyJl IfijUi ij* JU 0j 

y-t ^ja . yL*JU ^*1 y*j 1100.000 ( y 1 
i*J (.w>lyiNl ol^yJJ J-ki>«.Jl 

J^JaJ ^ui oUa^-^LaJL LjjjLajj 4 jj- iJl oly~*ljLil 

^5lj ‘ V^'y**^ fyrj iJLo-lj illjjj 

• y^1 tlr* 1 l$ _ >-•— * 


. wlyi^l olvyJl o*-y JUiJ 
kbyiJl Uyy yJl i.lft.ull ojJI SIaUl* ja ji p-*jj 

LLSj Ijjj wlyi'yi obyJl v v-jJ; yl &£. ilU u^i c^jJJl 

r» ATl jlaJ .._jL$J| IJL* ^ <j»rfL-S/l 4 ..a i'L> yjl <L-tf jS JjchJL <JLmJ 

^ o* Vjy~* M 

Lu^i j-wJ J UUyJ yJl oUUJI Jb-t kU- 

oLiSN 4^UI jyJl obu- y 5 jUU ^L-Vl 

i ~---' yJl obyJl ‘quark (1) iJjlJI o^li; UJ^ 
bulk of material SjUI JSL* JSLl; yJl j (ol; j y yJI j oU y j^Jl 
jjj toJJLic* >JI ol—^Lj jl .oly k^t J5 kilKJtJ yJl 

—'^ » J.UJI yJl oL..a.:.ll jj.) c£j y*- oJbJp yip L)jlaiil 
JpLdl -Lu>j kJ^U- <2) f J^ti\ o-j ^ jjku y>- 

j^«’ kLj <j Lkj iJLlJl J^l tju .sjjJLLj l5jlj^Jl ^yjl 
complicated parallel SjJLcJI ijl^Jl oJUJl olyj--k£Jl 


l^L-Li ^1 J?j j-lll ^ ^ 4-JbJl il^3l j ^UaJl ^JCJ (2) 

Ji>- J» j** j\ 04 <jU^ki o^LU ki..> a.L.aj ol 

.IjLi* ll» jJ> »jIp 






c.i'i/'i/l ol jL* jl*-I j cJj ^1 ^processing computers 

4~*>L*Sfl i <1 p- <JjU>«^* ^ja jiJl ^ 

. J*iiL l*-—* ^1 ‘oUjjJj-Jlj 

( jp aJU>- \jy*p — JjujJL— tf|| UjjJ IJla J5 Jlmj 

i>* li> 

^iS\l U il^Jl ^ \'jJS dUi* ilL* t iijl_^J| 

<c-^l*Ui>-l j j j^p jji oJla iW 

■iijlL^l J* ^ ^ J* ^ J>Jlj ^ ^1 

.liUi j^Sfl <-aS A-i'^-yy S J>^ cA L* v/J 

^jIp- Lfll V;i>- *jy* ^ Wi 

^1 Jji>Jlj lljljS3l 0 LSL.L 0 ^Jl oUL^U V* *~*r j 

j3\ J ji>J\ lji iib^Jl J^AikJl j v.>J' JlCi^l t _ r £jZ . 1 4 ±s 

Uigj ^«^a* \ ^ JpLcj 

■<sy* j&j v 1 ?^ 1 



<yj ‘V'r*^* Oyjj3\ 

oJLa <* jv>l_j ot (_jJDl i^jlJI ^jJjL JjL>»j ^ j ~*~ 


ni r4n 

jAxJI 

XJ12JI 

if! 
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JJLaJL (*>LJ iJjl j&\ jl idy j Jl U3 Jl ^ JjJl 

^>L-j oJyJl jJllj LfiJL>« ^1 JJl jlj t i-l£Jl ih£JI Jl J-j 
Jl JkJLj coyjJJ i^Ul iiUJI Jl ^Jo* ^Jt iSUJI Ji~ 
O* fcj "** * Jj i jj_^_jdl Jp JjJl lj> (_j;ta'.|j 

IviLip ,Jaj «—i yVli tOljj yj~>j <Ss\jjjjy 

♦Udl Jp wl JNI ohj>Jl Jl jl Uku-I lij 

Jp J^fl t-—>*J jtj iljJj oljiJl J y>~ iy*-jdl J-l J* 

jl dlJu*^- LxpUai—'Li j j£-> jl (ol)jJl ^UaaII 

?U^ £jli)l »UiJl ^1 ob>Jl jliT 

jUT *>-.— > «■ ' > LjSI -(£j>4. t>l y* >«--JW»l t—>L-»Jl lJUk jl tL~»- 

JOJL ^ ijjj Jl <1 iS Jp jl olJJI Jp wlIJNI oJyJI 
J ‘ J>l J^'obyJl l«J U Oyj Jl jl SjJlU U£Jl <jUdl 

a-*pI J"Vl oliyJl oJLa Ljj J jl JJ ^Jl J£J| iiU»Jl *ww^j 

^J*j J K^jLiJl *UdJl J J) j^jjl jl djJJI *yrj o* 
'•** ^1 -^yj. J 1 jl ! j^' J* J'-al' jl^> J* 

131yrl ^ jjUiJl jJU ^ ^ jl ^-1 il < JOIL tjfjZA* 

i ( j.. Z : +. < Z Jl ^Jaj JJ c J-Ldl O^/iljcdl J>j jl j^" 

liU:l Ji Jy JpJ^jdlJi Jpij^Pj tjl* Jy 

H4-.IJ J ^Jl i*-iJI £• lid-i 

Jp Jl J^l obyJl JT jl IbJ lil ijl>- ^1 J* 
jJl iU-?l jl* JULj ca^>: U JjJ ^Ji t J*ii £Ji)l ►UiJl 

<J jJc- IJLp 

Jb- Jp Ji\l Jp iojU J> JbLu^l djJl 1l5 >1 
V . LSJ» Id* jl5 L*jl jl 1 j^/l Jl jjl 
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ftJub ^ j>A ^ jt) ^jUJI *LaaII (1) j& of y 

oLLm^JL <i J& jl>«j of IJl^J clpL^j 4*Ahi*N (<lf.- 4»l l 

iUI J-^>*b 

LjLm>- ^y liJb^i bj . A^aLjU^UI A. ^ 4.11 j.i./a* cjL^j 

fjL* ji Jb>J 4 J$£ ol ^yJt J5 

w***L zj of iljS^it ^JJl) 

(U Ojial« iilt ^Li ^Lfi jiC~J i y}\ wi^^Jl o^ aJI J 

N <>* UsUll of jSUi J^Sfl iilkll ob ob>JI of Ju> ^ 
tfjuJl tlUS 

^y ^Al>iJ c**b b Lj yiJ <*aL^N iiU* oLo^>Jl of 

. j-^iaJI j 



olil.- ^l l ^1 p — 


> w 




£ ►LjjaJI ,j*>\ji b? ^ 1 . . w 

j\]a£ ij t JaJb oJL>«^« <^J ^-SNl Oij^/lj 

j» j A.) <1)1 Jjl>U 4j*^Jl \£**>\£~a jUT ll jLipI ^y <M ^.a> tl)f J-J 
^JJI ci^l ^,1 of Jb .(^1 -0l£JI UjUIj) oiUJl 


U5 t«quantum gravity ^L^Jl oiUJli i^lai L»jJ <y 0 
. JjJL>«Jl oJlA ^JLjCJ ^yjl olf'lyLwtf^fl ^y Jil of uy» 

<_ol>«Jl Ajjiuj <kJSJbJL>Jl of J^*fj Lj^i tlJJ 

Jit l 3 j ^dl wlyiVl olv*Jl oljjb (,) c lai J 1 <^£Jl 


j\ j\ 31k! ^S\ j\ 6y+X\ aJIj^IaJI UJ y> ^USII •LjgiJl j (1) 

oU3 I^LL-^ >^Vl jl jjSSlp-ill oli r L^.\l JaIsJ 4 J> 

ajUxIL ^Li olJL>-j J>-b Jlc U S^Ipj .cjLL^I jjuu j aJL^aII 

. tlL^L Jii JjiaJl jl 







i^\ yJl jlftl ot U jzs\ li| .tPlanck Time (1) ^% t yj* y 

UjJLi ^yJl dll; ^ Jit j\ ^jUJ iwi iilUJ UlyiNl obj>JU 

ojUy«Jl L^j ^jkLw yJI AiUaJJ oLi> yjJL LL»j ^«Jai!i 

;Uj yJ Oj£j jjJ-iJl IJla o! ^..<i»l JLb . il^w* ^Ua 
1.000.000.000.000.000.000.000.000.000.000.000.00 
0.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.00 


J iijycJI ojLJI J& ikJyJl iiUJI y. ijA 0.000.000.000 

oUl I4J Uj to 

oUyJi I 4 J Uj- ^JLJI iilUl ^oliL. otf bl 


pUUJI ii[l oLyiJl J* ^y JJtfVl y* -wly*Nl 

J y-T jlSU ^t ^ iilkJl y. ^st a 20 ^t jljLLw- iJLfc j>jUJl 
^jUJl *LiiJI iiU> otf blj lULi % ty-Sl y -oI 
i^-Ul 5yLjl 5yJl tUl£J to_^l y olSU ^t <y cJ^Jl UU J\ 
Uj (y j£\ 0 -.UI JJUj' £jUJI *UiJl iiU» ot >JJ) 

t^Jl* iiUaJl oJU ot cUut y fjS\ ^ *pJl y^SlI jS j^Jci 
U J5 ybJ ^y t_.T..T7 ot tl»>u aolijS/1 ^y IJL>- 4^.1lap 
4 JUI 5 ^y Uibj 5^-$ ip^-j y UpLu o^/i O j£Jl ^y «ly 
jt v^ 1 0^ fjt ^ 4 jr^' jU^Nl £yj y 


^Ut cJ^Jt y_j ci-A-JaJl j ^jAj ^Li oJL>»j Jy* j (1) 

j^j ,fAji}\ J +j**ai\ i J^ r ., 1 j 

>r iJl IS^ISL. JJ bLu-l LfM»Lj 
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CJJ& ^I c-jliJI iiSLL.1 JL .J ^1 il5wJl oi* jl 

O ^ ^ j*JIp Lp*-s^>j £-^t 0^ J-* 

I 4 UJ j i) ^L>nl 4 ^p Jli:. 1967 ^ Ip ^ Yakov Zerdovich J^s j aLj 

jJl Afl.^wJl iljJL>^Jl ^Jp Aj^Jb O^^JLgJl ^iSl ^4 

^SiasLUl J^yjfS^vu^ 

oj& jl <JlS ^J* a?"^ 1>* 

jiio Jti J c^SI tiiil t i*,l^Jl bJI v_JU» J\j^ Js. .iU-^l 

l,Jm ik>J J J Uyui il>^ ^jLJ *UiJI <iU» i*J oi 

4wlob^Jl jUl (, ^UJI ^L5 c ysj l^Ldi 

jl ,f.^i Y jl i la ; .,rfiHj ^jL-J iiUaj £jliJl ('{jaaW iJ jZ v^. : > »j 

Jl bs^' • lUtol IJ£* J-^ii jtf JLiJ 

^SLJl ^JLiJl Ip-i^SJl ^ £jliJl f-LuaiJl iilt jl-Li* 
I Jut .a^UJI ^%JI Ipw- ^1 UuJl ^ jJL>Jl £4 ^US i*J J) 

^ r* j <y p*j ^ 


lt»*t LS^j jt JUu ti 





,ij^ 


*uj> iib. pLJi ji^. ^^ 1121 ^ oi£Ji j ZjL* n u 

.IX.‘..4>.’..4 U l*..t laSt LapIj^ l3jlJ ot JUo coaJl 0 JlQj |JL>- <»x^ flijt 

Aw^lP- J-p -j 1 jAsP* j*S jJl J^i t ^lpj 

oUL ^ip *^aJl ^iU <1)1 U An..tall Ljj £^.*.7 ^yS\ jJiLllI 

0 ^ Oj^ ^^aJLj t<^»Uj>Jl A^Jb?^4 ^4 J\j tA^U-4j AjjL-^4 

. N • iJ jll ^ ^>-1 0^4 jl tbt^l JJ lt.>^ ii 


U^Jb oL-^L^I j 4 UJ)|I iL^LP cCancelling property ( 1 ) 

.l^Nc-JliJlUL^i; 


nt r 4 n 

jAaji 

XJ12JI 

if! 
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v iS v_i jtu pJ .tAJ ^Ljj j> ot l'.»ta~.«l tlif! 

iU-yi Lfclp jjJl USi\ ^ 15 iLU J\ 


>U;cJ5^ :; i a ll 0 53 



no 



LjjLfeJl 


Iajjj jAvo tSbaJI (Jxol i ^i a" II ^|» 

,« (1) 6jLoJl JdUal fl~JI ik dJj£ 60Alfri Lo IdA 

<2) 615j^ ^JjLiiu 


iiW yicJl5 1995 f Ul J J£> l«^> ^ i^>)l ul 

jioj * {j* c5^i (1)jl Lls^. jl>- JlujI ji 

N ^LuSlI <l>tla^.*> li jS ot c£I ia xSjt jl k^j>%j) 


cr-jL* 29 *•Jl ci^U-l jjjjb o!*L-l^ (1) 

aj 15 J ^creation jl>-» <J5 ^U>w-I Jp Ifi ^jcj *, ^bJl j^1863 

.1 appeared* jl 5 0 ^ j^' 

Charles Darwin ( 2 ) 


4 aj j^oj (1882 — 1809) {^* yM ^IIp 

.gl^l jJ v t5 ^Jj-j 


nnAn 

jAxJi 

xjicji 

if! 
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»Uill &I J* jA Jj oUjNl LsLl ik-x. i&6 JJU, 

J* jlz>- jiu* jjai\ Js\ J U5 <JL»«i ^JJl jL««jS/I 

<LiJ ^utfSlI ^x*)! JSUl £. ^.Lj li*j .4 ft . 5: ..4 
Jx jdl vV^ 1 >lX N ^ jUSII 

J* jt t*=-l ^ (v J»jL>- J *UAU ^u^ll *L»jVl 

oJlSIiU^k— djS^ cijJl dUi fc-bJl SJjflloUUl 
US di^Jl oUU ^ U JSLi ^ U£JI 21DI ^ iiUJl 30 

iJLiLuJlj o) j^mJI (J y>" UOjJ*-j ^Lp olia^^aJl C«ftjj 

ojub c U. CO jfll <y U£JI oiUl ^ SsUL 70 olj 

fri^gil ^ co^Ul N iiUaJl 

.tfli^jUJl 

<~i d >t j. .^uji j& isja cjis 

j ^ « 

ojJl aJ I <^... fl J 1 ^j,,a1 aZj (1)1 015 clJU-Pj £• ^ w J ^£Jl OjWJ 

viUS £.j 120 Lit J L4li^j ^dl cL*£Jl oi+) 

^ (l) yjjJ jt Jka ^^ait ^ liAj . yuai I 01 J^aJ jJ Lf»l» 

ikS ^ 0 ^jt jjj tU—laJl ^ iijJ*A i-JL jj <p ijl { _p ,3-laj 

•4V 

i p\ v-JUJI J oUL-iVl OjUt jdl aO IJU jlS 

o^£JI aJL^JL* <iUU» oU*l>- ^ ouS 

0~J j i4jX»w L^-l Ja\ l_jjb»-t ^Ul Ja \jp IjJLfr jt Xcp! N (_j^l 

JS jt ^yt Lj.u> o| .'il \tSsyt «UJL?>-1 Ijtj JtjZ ^js>- of j* 


V u*>u ja ^ji i»jp\ ji ijui x.>aji j ^liui IJU (i) 

♦Ij>-J .4 _«JLaJ 1 oUa>>^ll aa { ji \jiJ cliLi^ LU-v» L* j-O ol 

•j^i 






tpJiiL jl bJL?u i*\} »Lj 1 <_.>-l j>%}\ 

IjLi L» Jl Li^Lj ^jA JbJLxJ LJ Jaib 

J5^ jl ^ylaJl ^L»< Lo.*.j>- tL )'jS ye- ill jL~>- *< r ^LaJl» Sj yai\ ^ lU>- 
y^SZ 4 ^jJl ^la.-4 jj5 yjj&j ci*l*Jl 4......-~..ll Lp-b>J ^yjl iSLkll 

jl^ao — j^jjLJl yA oi>- ^*) oul^Jl 4 .WO .JI #iL*Jl ^y 

JLp a*£JI au) -iJjJl oly^Jlj 4p*Jlj i>jVl 

.(JaJiJl 

L^lyil JU j^LlI ^-Jl J}U J d^t 

N ol r iJbJl v^UySlI J -grj»S- ^1 Sjbi^ll c*4j 4^1 >-Jl 

Ju>-lj jJLjL* ^jJLp lji5j 4 oJL>-IjJI jlJI ^L<j1 jjlp jjl>w 

y pJ 4e j ^%Jl Li jS jJj L» jJiiij *(_#*■'• jl ^ j - * — ( j~^ jl 

. lilj yyj 4L*»«j <>yjl 4 jj^>»Jl jJLaII iJl^i Ail ^y>JL>Jl 

^-J j^£Jl jl y> oUJLJl oi^j JjjJl jtf 

LyalISJ lJUu ijl y .Jl A*J,\ C^LS J, UjL. 

A-iJU-Jl ^lxJ>l oL*LS |v->u jl ( J~> ^JaJLi lJu»> jlS’ .Ip yj-j LajL-> 
^^Ip Ijla ^_jlail 442JUi £•.( JLw 3-NI Uu iJjli ^op ^ j£i\ 

JU^-NI J SijS UwU Jii ^ii^Jl jl £. 4<; i^UJl aj'^JL. 

.Jj^l 


ol O^ Luj ilD <J jAj c_3j-w* *Lj^dJl jJb V—JlU <1)J 

L^Sj— 4^.la.1 Lj . aJLS ioL>- lyAj *.7.1 L^»l ^1 O^UJI 

UiUI JA ji IUp ji iljX -^1 J l JJL^ ^ JUJI 
^1 iSUJl A^Jall d\ c^i>JU cLJ. lil .L*NU ^ 

^ ■ Li! ^Jli» V3L^j ^lZ^Sj 

(O i ipj^» oi j-aaJ 





IJL* J .jSl I jUiiNl JL. OU i^w»I ill. Cm ol_. 

L. oij cJtf jij ol^f~JU it^Li OjSGl jt jJ :y* 
^^3 Jil Lij 3 of <jl£ kIU j Aj co^/I { jj* L*-« bp 
.SJUJI l4»J- U J* iJ>S ^\S[+\Jja JUJl \+*j* Jl J^J 
U* Jit o^tbJ ^ y** co^LoJl *Jp ^jiA* ^y 

U. jS\ J^OJ ^Jl J J& K-iy* ciUJJ J *lAk_* Jl5 

^Liill J.W..1I JjLha j to^L*JI aJjP U^5 jJ 

•* 

UjJJL ^yJl 4 ^a!I ^Jj iw -» yl d)^^3l j^p <L)t jy ■ 

y OJ Ul U OjIj <JjL** ^^ylyib 



^ ^UiiJLJ ol /Jb- 

jy^Jl ^*jp ^jLmIj ^JL*j <J^ y<u ~i*ol>iJl y bJ oji Ji* 

,y> U> Jil IJU, il>cu OJIS ^Itlly 

am J-^iJ Jjtl bij cj jjc-^l If)! ^ 5^4 iJbb jJl 1 $JLp 

^ 4 J*A)bj .OoU ^juJ Jt 4JyO~J <jt ^Sbu otf U- iJUJl 

J>1 > J—: *f jJi J<u cJil J~. ^\J Jt j 
OobJl 5JLwb-l bJbb~>- ^y ‘ o^ (^Ip jbb* 20 bJ^^J 

Aj^>u ^LoJj UjI ^ 14o«■ o ll_j 4 -J^aJI oLJJ 4_»ULoJI 4*a^ 3I tw-jl>- 

_jjl j^SJl ^ SjUJI iillS - 1 _»U- ^1 iCaJ Ja-J* 

US^ij Brian Chaboyer ^j^jLU ob^ £• oJLp 11996 ^ Ip ^y 
Peter jb^ yoj Yale Jb 4 a-L>- Pierre Demarque iJjUj^ ^ 
Case oy~-jj oljy^jJl Jbu L# i^JLU Keman 

tb; j^a ^y ^JiVl Jb- jJ Western Reserve 

jjhj (Jjj jt ^p Ail j ^ 4 ^>«j 

vyi <JjbL*^ 4P^Jl aJIp <Zj\jj ^y ^^>ijJl 





ij *Ljy ijj^ JL*Lp y IpJUpj <Jl*j ^£• I^JIa^Jj 
L* s>yit ilj .LJy Uji ^L->-Sfl ySl y y Ifll *^j^U ^iSip'b/l 
y^S/l JbJl lJUb ^lp jLLi CJyu**l bJjl 

JL>*1) y jS Oobb \jjS to^LftJl aJLp y : $7 L>0a—4 Uy? llUi 

Ly c( j»jZ ^ ^5wJl ol>-b:::.il ^Jlp cu.ft yJl 

. 4>w^Jl iil>- ^lp jlj 

^1p {S jb*pt OJ ^t ^Ipj 
i*y y bjwiJ J ciil>«Jl v^JDjj j Lcg <-a1p olla>-^bi ^J ( j£j y 
►I ja ^^Ip oJjJL>- oUL> bJy*4 cl997 |»Ip yj ^L> 

jk*&\ j^1 b.ll.y?jl .>1 tUjji ^lp jULi 2 jljLi^j bJlyLL 

01 jS^I o^yt j ci^p ytf Oil ^iijJl .Ulp^lL- 

4,1a,,ai ^]J ll* JbJbJl C-olpt vi~>* 4 ^ 5 y-t o y 4>*vall iLli cJL>-lj oy 

.iUJl 

«o>l ^JUI r UJl ^ IL-Ij; d998 r U J IJU JS >: 

.^Lw. ji 

jl JL» c4JL>?UJl U»Ip »,...-!I JtA>- <j^.‘vlftll j^i>-I 

0 jA Jl y j .JjlaJI (Jut <4*? «XkI>4z) 0^1 3 JL 4 J J Jia* ^JjLa 

0 jJU^l ^Jl y-i *—>■ ^1 *«yLi Ou-i 1 ly>-i 0 y£LJl ^-^pUJI 

* * • «■ 

t 


ni?4n 

jAqJI 

xjicJI 

if! 


c^yLi Lyj 0>> 0 y*L* ^JL>-IjlJI 4jIa*J y OyJal—j yj 

lylc(j£^ aUslII AjIjcoJ IIJL3 

Ol^vJl JUpi j^p OlS^j iiJ jJLa* AmmLaII <jc4-JLJI 

.OU^JI J 

^y^jJl jW y]|- 0 y«-4^Jl py»wJl y» lp^» 0^ 

y»Li ^-7 ^lj . jp^a)I j 0L*-^JJl y ii^P ^Jflj —it 0 

^aj 0 j-JJ cIaa^ it ^^La^JI JyJl ^jiaj yjl 0 yAJl J jb 
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<Jjt wyoi jUI jUpNI ^y JU-S/I 

^^Ulllo^p J^^ii-i^Jl^y J^ttjiU y.i—* ^Ulll j^iJI 

Lr _i J jikJt jUJjl o\ cUUS £*j .^UJl ojltJ 
^J] oU* ll Ajl^iil y ^JL>u <jlj ob^S LJj ^tJL>C^lj ^ylixll <jU»J 
^L>NI ^Li U .p^Jl l*J yi;i ^Jl iLjuJl S^Jl 
£• 4 ^j-1jNI Z^j* ^ ^*•*0 ^>»x>%j jl cj ji\ ^y 5 y *»U 

. j j£1\ 3>X+j <Jjbc4 (1) 1 iSJbljuJI ttoJI 

^LiJ 4/> .lac- ibt pJ tOlj*-*JJl SJbJLi oyC.—.-Jl ^ j>»Jl ijS/j 

olil—Jl Jl \s-yrj jl JJUiS U Ji JU c-li 

. j _£U JSJI ^xJl J >Jb i:^- JUJ ^1 

l> » • 

(LamJ Oj< x * ^ 1 ylI i^lj 4o^%4j omUJ^ L ^-4- ^ — 1 ^»ii ^i a) 

v^' ,>•>>' J* Jil» c-li > vJ j-y ,> JUS! 

L^atUj ^j-^->«j 1*1 ^Jlp ®L* 0-»U <JlS ^jm Li® ojLp jJLJ 

JiSlI Jp cS^ ol^ JL*; Jjl bit <5^ N J il«JUJj 

(1)^SJl JJL«J Jjbc4 j^i 4(^^LiU IaJp j jL*Jl 

if. ’ » 

^JUJ J JL*> ^liw u3 4 ICjI^j US' 4^y*-i <*>-lj Jy .U>- OoL 

•W Vr-f J^' ^ ^1 

' . « 

II ^1 i*j~. ^Li l^plkL-1 bl ^1 j_*£UJI 
w jyjaiw ^jj^Jl Zj* 5-^aJI j^l»L*Jl j*s> — AliLw«j 

j^fdl jl y$l jl U>) j^SsJl jtlJ Jjbc4 4 ^KzJL 

l+*t US (iSU oy U^UJl olj 4U^Li*j <— 

ULU ^ U-yU dj&\ 0lS ISI Up 11a j^J v^LlSL jl JiliJl ^y I 
^^JllA ^JS J-UUlJl JjL«^ jSl 4 UU-* ^I 

.S^SJljy 



nil^n 

jAxji 

xjicji 

if! 
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cr^'-J J -** 4 5 J^j J tl 996 fUJI J 

d I pi* ji l^>U^ tLawrence Berkeley Laboratory J5^ 
£* 4~aJl*Jl ^jLL*Jl ^ja sx£■ (JoLliL* Lfl!)U- ^ y*-tj 
Xjuj tiillli La-i j £jLflJl al.A/iU (j\j LaPj C~fl.lt .-ilL-A 

^Lyi ykj cSaul Perlmutter ly JJ*l>- 
« •* 

V-i^ 1 * ! J Jlij COyCL*~*Jl oLwl U-l>> { Js* < J,4JU (1)15 C-^Li 

. lUa^ Jp dJLt C~S 

j_^Jt jf ^Xj ^ jJlj td>aj Ja jWl twJUJl Jl j~Lj J y* jl5 

m m m 

flillall oJla j! Jx: . ^jUJl pUiJl J fliUaJl JA fliUJL 70 jtj ‘ 

J* frLj Xs^y <*jyA tSyL i J Jl La-* i\yjS iLU g-J «_j 

I w .- C j La-* cO_^Jl i-LaJ JLp jj-a^J t_> j~ Ijjh OI_j »Laa 1I JT J» Cjllj 

. oji^Lj co^JL*J £jLJ 

4 ^ ^£1)1 i J jSCJl *1+Z ulS" lil 4j^i cCjug j US' j 

jjuJI ji ji 4la ? ::„; ot olS U* ^jJl jS\ oil o^SJl o^i 

e^l dr*-P' e$* ^ ^ 

C-JlS ISI i^DLj a^^-SUJl jlS jJ Ua Jd)^^ Oj— w^^laA^ 

clf^ vi-w.^ ^JJl *^aJl <1)1 { Jm Ijlji c Jj]*! cJ ji lip JbcJ oly«^Jl 

Cjly>*Jl {j* --^1 iiU^ ^ j-Uoj 


<l)l£ <1)1 OJ 4..aaa‘jij lj ~^la.A4 Li* ^Lj^l JLp “ 

II (1)1 cUU .c^yl ojJUa4 cIiAnj ^jJI f- 
i*jyJl C^ly^Jl f>L>ul U ^fl^aaj ^0 C^L^JI ip^Jl 

< yJLo ^U>«jVI jlS IS| U ^JL>«j (1)1 c^^Jl (JjLa>« ^JL >%j jl 

lit L. U Sa^Jl 3 yC~Jl r y;J» I Ji-Sl Ji ft JpSII Jl 

.JJJt J^jJl ^*P Ja-J ft j JJl jl5 


nil^n 

jAaji 

XJ12JI 

if! 
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cliSLi! ^1 p ^j*^Ip jj y> JL*-» 

Supernova J j&\ i yn~Jl f>*JI £j J>~i Je> ^ 
Ljl ^Joj <.»J>La iJjl oUL Jl jui-l li>« ^Cosmology Project 
L*j ttla^ Jp ulj jtjZ j! IjJjLj J 4£i Jl J) .lia>- J S> 

.(Upj^^J l^a*i J J' J*** Jj 

^IjVl - Jili. - iiL-Jl ^JUl JLJI ^1 jl ^-UL > 

iiUaJ JpSfl a*Jl j Jj jl JULj. JL-Vl Jl t^Nl 

ajIUI J <ujnL_* pjkL-J (_j JL* yb U^> Jil JUJI f.L^>tfH 

jJt U£)l 

«j jVi ouui jL- N Uj aJip U5 ^>1 v~u a- 
tl2Uii?-l U?Ja>u< j j£j jl U} iWL ~j oULJl o---1I 

jjaj J ^Jl toliLJl Jp ini yA jS* i-»Uaj frUa>-t Jjj jt 

•* 

-. U JJ jl\ oUUI JU I jl* jtf ii-p Jp J-^; 

J ^Idl cJlS lijj ., J JJl Syc^JI f ^Jl 


nil^n 

jAaji 

XJ12JI 

if! 
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^y*± cojjc—*Jl p ^>-1 ^jjJLa .ll Ua jl5 

High-Z Supernova cZ -^U »^j*JI vl^. { y^i J;y 

cJjU jl 0 ja ^y Brian Schmidt c—«-i jL^ SaLi cSearch Team 

•• 

90 

UJU j> 1 &j jlS' lUl y-l ^y Mount Stromlo Observatory jl>j y- 

lObjj ^y'y*4 JLoJ ^c3Lji ^ Ip <Jy»a>Jl ^y 1 Juj caJIS JjL^Jl <i 

Z —i^bk ^Lp L^jlp cl 

Vacuum energy £Jy olL ISjlj.* ^JUl cJjS/l Jl jlM 

Telescope (1 \_y*j v j^-r^ JjvfJJ* cJIp 

£j J r~ 4 ^ ^k 3 * - l 5^ ^t ^jJeo^a .Jl Jt>4 p+JLptj time 
. oLJl Up ^k«4 o^^Ji <jt llJLo ^/Jl s yc ~+*Jl 

UwaUl U*i!l Ijly j/w U yjt cJLS’llJL 
LjjlS”jLlij U j*m ^ill t Jj y 5y l>- IS'jLLo oi 4 ^~mjU«JI 

oJla ^JU^j ^US3l i/jt /p 'jS yJl /JUL yjb*- .jlSLJL 
ipy^. o/J d998 fUJl Jiljl ^ jl /it ot ij *Uai!l 

4il <1— JjUJ iftJbljL* 4Pj^U ^JLaJj (j^^Jl (jt <Ui ll>0 

^jllj ^/p J 44 JJU 4 ^jlli yl*JjJ ipy>J»«> O-JlpI 

iJIJUA- ^kjajj ^JjSli l^tla>mj C-iJpl il 4 Z- (b $Ia yCL~U j«jUI 

40^1 US' 4jt £jUJl *lai}\ iiU* Up OjS JLp y$t 

.UucJl iiUaJi 


£^li>o Ljjl £• t^UJl iJJJu I 4 J ^zJl <p j»mJI 0 } 

I4JLP ^yii ojL* yy “(j^^Jl ^jP SJljLJl US^I 0jyuxU in^-l jA ^/l 


ijUl <i/Jl .Hubble Space Telescope ^LaiJl J^U ^/—J; Jl- ( 1 ) 

i yJl -L^l Jl jt oIa-IJI jt JLftUil y ob^^.«.l:ll oiil yv>-b oUJbu <UjJI 


.14^ 






£/! UL>w^j 5 -Ip yj L>Jy <&i> 5—.Ijj 
5jil*Jl j«p ^»plyJl) jt y» |*-p^1 p t^ul*‘.U ^*JLp JjJLj L« 
.Carl Sagan jt>-l—• (J j\S J ji jl>- ^^JLp . ®5jjIp j-p 5JjI ^)| 

. t i^U»)/l JU- j-p ^pj IJlaj 
y j.+.*-js y Science ^jJL*Jl 5JL>» c—«J y>- oy-i 

fWJ yJUJI jUj^L oJUJ y £;L-xJI j j& 1 <. 1998 (Ip 

y It. l~.j v y jv—'j <JLp ^utj <— tj^S\JL»Jl 



j! yC_J V 5>wjl ji OJLirpl ySf oJUaJlj y-il jJ 
jtf JLil.UU: ^i\ JLp yVl jl J,.5UOJ yu'yi ^it)UJl 
tU^pOP y <4JI 5^1 oULl^Nl ^ y IJi^lj j_£Jl 

oiJ 5y c/Wa olS oi^Jl JUi y oUUl cJtS 


nnAn 

jAqJI 

xji^JI 













ijjjJ? ( ja JiStzJl LJLp of (,0 I jy^ l^-ju 

Uju*j ^1 ol^tiJl pIjj ^ ^LjJl 

>-J CJB USj V ^JI ^, 11)1 iSj. J\ IW >ii Ol Jj c J;>)l 

i ^ J..SH :_j' o;is ad. :oiJi ^JJi ^ jiSli > 

. *<iLlz5>l /*p OjJU^I jJl *l*JL«Jl ^jIpI c-jliJL ^JLpjJ 

•• p 

J i&J -(^^li jf ^l^iJl Jm ij jXj Ujj 

—^ «• — 

J*15 aiJ j ±T jt j£-i* iJL^Vi oi*J fyt ^ 

IS} i-^>L>-£jyil I-Ia ol j^il .£>■j^M 

jji UiiL>^* oL 4 y 3 ^ ^L*l oJb^>- j l^.^ > j ol^ 

Jl cJL* J jft lw j CUi> oUL yH\ s j£i* i ^ jl£^l 

oJbJL>Jl j*pl j^Jl JbJLuJl (jt I 4 -J £waJl ^zJl 0 ^lill <J^>- £-<A> 

,AiS\j oUjJ>J l oLJ lyA *jl JL?*' J ^rO^'j J 5 jr^'j 

*> 

J Sjl.o>- S—*l>- S J gy y c^-jly S^-U- oliLl^l o^ii 

yljdl yjp Jl 5JbO^ *J j\ obj> oUL^I Jl 4w..Jall 

•^>J O ' 4 4< —^ JJ-^. *15 Oj^\ ot 

je (yytt ^Li^L jly oJ^I ^Ui J JpLDI Ji-UI jlS 
U _.J sll SJUJl ^^>«Jl ji J y>~ S r-> * cSJbl^l* <p^mj jJL^Jo jJ’ 

J '• jl....To 11 jJuwLll > w -.-> J (OUijill ^ J • (jl Jw L*-* jJJ 

ylJl ^ J^ l?(y) j' (0 L«l LgjS 

. JjSlI i^jSlI J j^-^JI Jl ^ 

JL c- JJoJl iaJLp Jl—!lj > »\,.,—.t5T^yI ^j J^liJl jlakJI J 

.aJLp iaJLp ^jL^JI 

Jap jw Lf^j • J^ ja >-1 ^k/l 5 j . o ^ ^ .1 1 -bJ^Jl ^Li 

^ ^Ip i^Jl j^j^a ja p*JJ ^yy J-U; 


nii4n 

jAxJi 

xjicji 

if! 
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0.01 


0.10 


1.00 



r-j 4ji-.Sn J\ f ( >Mi j\ .^-Mi C I<>VI -ju. 

t^yLJl jJI ^juoJI ^ Uali4 lX : 4:.-4 Ua>- jjju^l^Jl 

j»Jl*J ^1 oULJl JS- ^1 jLJl i>* 

. p jJl ^JuJl JjLlCO ix>mJl IJLa jJL>w» <!.■> . <-J jii\ 0 j.nS.~m * 11 


ni r4n 

jAxJi 

xjicji 

if! 
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tlliui AjIS ^.at.11 Ja>«Jl oj j.si\\ ^^LLJl v AsflJl ^ j |*j 

fc 1998 r U ^ UTp & US iU»U jjSOl j! ji .dLp jUj) 

(Z) I -Up- —*Jl iilw* 1 ujiiJ v_ij—i 

■ ^ ; aT..i> ll Ja>Jl Jjj j}i t(_£y US .St.-^ II Ja>Jl < JjU<1 

^Ul v-r* J\ >j*i '■*■* 

‘jUfckU oUUl d\ tf} .1 
.abjj Oj£Jl .iJUJ ipj—< -2 

^_4kjl ;iU*Jl ^ U* :ULj ^H3I JijJI i*WJ lUjb- IS} 
cl^*>U c~*J ^AJl £jUdl ^Ul’jl J3 £jUJl ,UiJl ,y 

l£t-*ljJl *-ll>u'yi 0} ■ 4jU-^)/l (ji JL>w- ja }\ J Ap - l' l 

^ olkJl ^ aJUJL 30 _. 4 IaL- 4 UJJU* toCUU ^1 
«_->jUa« jjb U <JLajJl3j iIJla .^jUJI »Uxa)I jji ajUJL 70j ojLJI 

a^ii ^ iw* asul 30 ot £. o / JJJ&} uu; 

l»l>..;l jJLl . I 4 J j>-j -UiLaJIj ol j>mJI jl>- y> *jjj 

m 

1) ^j* jj* o j£i\ 4jIaJL 99 ol j«-p^JI <>yi ^ODS 

l 4 ix*>«J ^l!l <W 1 *_aJ| oUl j>o 4 j>u*JL* < 0 ^ JI oUl 4 jL*JL> 
ot U-i ci^UJl ^ ^IjJl ii o>o" ^JL (£jliil * 1^1 ^ oli> 
ot dLJS VotApt U 4 J/i ^JlUI Jjt U^L^I J ^ 

oULJl iJi t L^UJl JLixJl J j . -UVl J iLtU oUUI 

^k^Jl O{£yblikJl I ojJ 1~£ju ^ i^iJLiJl ^jA 

t ^UJl ^UUJI ^ ^ :4 J1 iiUJl ^Ul 

Jl oUVl ciJL53l iilkJl ^ <jUL 1 ,>• Jit V 6ty l. J5 ^jLw 

^p t-UJL>- ^JLpSfl ^ o^^> ^Ja**** ) oUl ot 

JL*J JjjJC4 
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jL^jSII aj Lojj U oJl>jl>«JI oULJl OjjJaJ jl 

^L-S/l p*J>-jJl Jyp toUjLc* oJUJL>Jl 
Chaboyer yyLU id^L*^JL*.^Jl oJla 

jaaJ i>-jl^iuJl ol^ j.1a:1I 0^ ^ ^ 42005 ^Ip 

Lw <1)^1 o jm.n.^9 oULJl oJLa ^1 CjJCJL**! ^i\ cO^^Jl 
U jJ Ifil SI Ip jLU 11 y>^ je JiJ ^1 jUpS/I Sju ^J bi*^u 

llil Lwj .iiUaJl ^y4 o j*£ <U*5 ojUai ( - 5yL>o ^ 4 l)^S^ £• 

4 ^iiUaJl oJLa ^..*1 jl j j-4 bjbNua ^J5ll4 jjP 

(4 **jjc*JI oUl* t*4^^uvJl iillaJl* )a+mA O^M 

•ol^l J* ^ ^Jl 

•I 

lMjJaj 2006 ^ l®Jii LJ jS ^ jJ ^jJLaJI jlaJ 

^y^yj^Swdl <uiJbtJl oJbJl>- 4jL*5 oL^Li O^-ljl ^^>- 

Liy^ ULi OjJU^I^Jl ^ynj 0t WMAP jl«>»4 ^Ia>w-^L 

AjjZjv* jl AjojL (1)^/1 l)^ j£Jl jbfiAi'yi JJU ^yAjJJ 

!^lp jUL. 13.72 y*pjj .significant figures 

.^yL>* iijJt oJjfc ^Jl ji ^ l-kl jy^iSl <1^ (J 

( J-nA» < 1)1 ^J.>iT> M »ll ^ 4ji ji5jj oi 4I4JI bjl Lw ( j^j 

*i4.+S.*j* ill!? Oj} ^jA yxJl lJUb ^Jl ^yUuJl aJudl ^j» Jjbv*Jl J jS 

c^Ul I^p >i ^1 iilkll Jl4 LiU ^1 i*i*Jl iiUJl J 

cJLt l$Jl jXj iiUaJl LjJ^i 4^y>-l oUl^ 

• ^ 

i ol JjX^I^Jl ^Ual^l 4 JUI jUJNl ^ 

i>wJl JLwJ .015^4 JSLi ^ ^P 4UL4 S^UJI OJL JCju 

bc4 ^^jnj ^lll ly}\ 0J ij 

4^i wOlj U5 .L^Aaj ^P O^UJI 4 2 

U oLpj-m»j 4 j^L p ^^..^, 1^1 U jlp^ 4^jUJl 4-UoiJl iiLU 


nii4n 

jAxJI 

XJ12JI 

nil 
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UJI 4*1*41 J iJbljlJl JJUdl 

^ gravitational collapse S^UJl ^ i-jiUJi JSI £j* 



oiUJl J5I jp ^ALJl JLijdl ^Li OjJUpI^I k^l c^iiUJ 

£* v3jL-i ^JUl JL>-jJl Jjl ^>-1 oj^§ tJLStj 

iiUaJl ^ iSUb 70 iSjr>H OjS j* dj£ Jt <y o 5 ^' fUwaJl 

j>A ji jp%j ^Js> i4 .aIw-oJ 1 iiUaJl jlj i-LOuJl 

.J>£S\ c^liJl L^p ^ ^1 olkll 

,}Jl«j 4^4.1 o^LJI jS* C*l jL.-.»ll jl oUL/34".a>NI 6JlA ( jp IJumjj 
C^l4 j 0£^* cUjloU ^^>dl jJUplj 

c U . ^ Jt» ^^JLJbC i^Uaj *Ua>-t CjjJl>- 5Jlo*t ^J <1)1 
jt ^ <-.JLc> jJ ^JiJl i*>w> oliLw* ^^Ip JblyuJl yJl JloU 
.<_$JLmj oJL>-Ij Lajlh-j jlj c<Up L^« UIipI ytsl ^y*cJl j$* } 

•Cr*^' 4/* ^ j* 

^Jl^^Jl O 11 I ■ ■ ■ * 1 -115 ^’ y^~ )l) ^jA ^\*A 4 *> J 

jlpj .ijU jjipl sjUi at* cjtf 4*^1 ^ ^ VjiS jkJ* oS\ 

^Sjc lii i.^ ou ^jUJi >Uxi)\ i5U» ai^ jt: * ju 

^ O^JI 0j& 4dUJJ .J—a3i IJL» ja iLi jt itijS llu 

.£jLUl *UiJl oUp oliS jjUo' SjLJI 4i0» oLS" j^i 4 JUJI 
frl . ^ol l ^~J_) cojLaJl tA jlS 41JLfc olijVl 

. U?Lij 4 I .jJuJl l _^ip ^}\ 4'.ft.^.ftil iuSUJl 0 y 4 Lilt 

U-Up ^UaJl ikiUJ i*--1 liL* 44 -SC*^^' ISLjISLJI 

J-U^» j .£jt-Jl Jl jislyjl ^jA 4 j _ya>-S|l ^^Lp 4 J ^>C^J 4<PjLm^ 
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jjJ U- Jc~UaJ t2003 * Ip . (l) Jerk lip^-Jl 

yy *x^-\ sZjjfrsj JlUJl 

-ujJ o^£> jt JUi^-L y^1 ^JJl cAdam Riess 
ZSjj>- o^JL> SI cli^- JJJS Jiij .^L*i>-Vl y <*JLj 
^aJ J jaa vJLIjS'I ® ,y*i y* oly^ ^ f ^ ^Jl ^y 

Sjj-uaJl oJL^j cJaii^l .«Cosmic Jerk Discovered y^£)l ip^Jl 

.iJL-jJJ 1 $Jlp ^yjl UL^lj 

y* Jy*J <jt y.J ^JJl 4J^£Jl ^JUj 4-^ii ^^L-^jilJl ia : la>cJl jl 

oUa>-^«Jl d)t> 4 £jL-*i jk LJ oyi 

y <h%h^ CrfjlS' 44 <>iw,^-H oUaJl v, Zi ■ ■ o> yJl 4<JU^S/I <-^Jl*J! 

ji y ^ 40^1 bJt) ^IiJI ,5 ySli ibVi J5 .iiy>Ji 
oJL^j LSw*-*J Jl>- y 4y (,5 3j)jUaA ^Jl U^-jJL 1 m»I lill j j -/*-■ 

•a •» ** 

ju> _,i t uu i^Ji aJUJi ol jo., ^ f! L^t *i^ a;^ .oj^i 

.U ii>| >: ^ JiSM 

pL^jlII l ^jt vtiLt JaJ jS\ 1 Ao~i» «ll oLoJl (jj 

sil b ^aSj I^LoJj oLlo v— kS j d i N Li! US' . ^^Jl A--.L-S/I 

jjbj i. jjS3l iJLj ( _ f lp c~>» ^p oL iJlI C-..J IJD .U..ijl 
jIS IS! U j! iiais w>Ul ^Ip o!jLU <.»o.»^ll l...-> 1 ^jJL>- Iju L» 

JauJ y l^*n. ; U (jl ^ (jJULi j! ^yO.^.la.11 y* 4jl .*il ^i i y A>% * l*ij» 

l*i Jip oU%Jl Jx-j .0^31 J^l u v-L-i Uji^i 

. jUiS' j j$Jl J.a.:.-* ■».!»»; 



. j^Vl oJUl J WU. J^I (1) 
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QjSJ I 2UL&J Jua 2Lu>j 

jjJ> ^S j,ii^"t fjl oaj .LLa> jij^ .jjj^ pL^aJIb 
^ l.w^ll ^J| jjl ja*uu sa .JLJ) S '~^ A J * ^*~ A j 

.tpLuenJI 4 j^ -W (^jLuij <GSJ 4 Jj^Jd 

SjaaII ^Jj J)a1a1a1a1I £JLLjJI J±Jj * (l) j-ojl 

Ut^ .JL>- ^^>-1 j_ 5 U>*Jj • j* yr^’ ^ 4JLi^l US' 

\^>-j>%J pj ULfJ 4^1 XmmA 0 ^S3l (1)^ US <>W? ^jP 4(1) j£S\ pUU 

^ <su> cs^ ^jUJi pUuji ul ^UaJi ^•Ujs'yi 

iLli ^p iil_ 4 iilkJl oJla jj>-j jlS .0j£Jl ^JUJ ^^Jlp iJLi>Jl 

iilkJl oJjb jl ^ ^isl JjJUolU iLUJl i)t~Jl (1)1 Jj 4 JjJUalJJ 

pUtoJl iiU? OV ■ J jS' UL^« (1) j£3\ ^ja Jjo%J iilS c...»«»J 

ja . jU jU-— jaj ^plii <wJlSj ^\^j mJ j ^\jj Douglas Adams (1) 

.The Hitchhiker’s Guide to the Galaxy oU jj UL <1^1 
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Jvoi J jl\ iiUl jJiiL cJ15 \i\ £jU!l 

tfi\ ol y JS" vJU^>*j 1 1JL?“- UJaP ^JUjJl J JL*»* 4 ^JjU* 

LIU; \ij\ij Ui~j ISjL JJ .Ijj U J\ j^Jl y 

^ 

^jUl UjJ 4 ^Um»« j^Jl 0 ^ ^Jl N—*U-»S/I y* 

UyJ 4 jJ y^- Uj y* 0 ^ O^^Jl 0 ^ 4ii>- y* (J-d-*Jl ^1 L^Jawl 

OjOi 4i^nJI O^UI oLLSI JJ 4 JjVi f uVl y y^ .UUt U-o 

^LJL JL>-iLjJoly^Jl j yjl o^UJl y* <ij y*-+ Jl a~*^JI 
s ’ v - - 

.^1x^4 <1)^!? 5^UU 4-1531 y* j I ^1 p 

tljL>“ pjJli Ll>^ y^J 404^53L <jUJL 1 0 ^ jJuj N 4jj^/lj 
ioUJl 0 y olyb jl Uu?yil I 3 I .o*ly-Jl o*IjUUj jJLiL 0 ypj 


y&^ 4JblyJl ^jujJI ^1p j * ^U-i^ll jl oUl L^j ^oii yJl 

yj 0of j3 4 ^j y» 4USb JUJI <lt y**5LyiJl y^-^ U 

.JUS yp ytfj Jbo oyi 4lAk^- 
tl)l^ U* £y%«»t JJLm^j ^JL*l)l <JjL*> ^aImJ 4£jIA 0 o^^Jl ol ^1 Lii 

ijli. ydJ ^ Lf-^iu yp IJLaj SjUl ^jjb ^1 4^1u4 4 j1 jJ y^AJ 

iJUaJl 1^3 US" ( yxLdjj 4^5UJi <ll>&il y <jf y^AJ tjLS U> 


y 4^1a«^»4 o^S" yjyxi! 4 jj jjoJl iiU£U OLjJl 4 I./a><<>H 

.jju^Jl ^yoLi^N S' Uoj 4 Ijl>- ^ j** cjj 
J jOc^j jJujJI »^la ; ..«» 0^1 4j^i t^JU* 0jl jJ [a\ 
^yaiUj 44'U^/l oJlA ^yj .ollaA.il a^L^j ^y • y Ui>-b ojL^»l ^y 

m ** 0 m 

oUkJI) ijLJ tj*j y* l)^ 5 4jf ji U« lUl JjOcaj 'Vjt iiUSJl 

^ 4bJL>«-«j .Uill 0 jA J>-tjJl ^Jl jlfL* LaJ^j (jblyJl ( y 

>c iL. o^J Uiyjl oliS3l y^ ol y>^i\ cJ^1 






oli 0 d\* <l)t JH* l)^JjJ J-jLuj O^^Jl |»>^>* JjI^J JLaJ 
^jLwj V to^4p aIi^J > i*p iOj^jl 4iL5 oi ^Ii 

kiUj iait 4 jLJL 10 i^l<« 40 j15 Jj c^la«>4 Oj^J £3^l*Jl jjJLiil l l 

jp aitf Oil o£d 4CJ ji I dJJS ^ U.i~* U J$ ^ ^I 
J*IjJI llfc . JiSlI ^ Oj-Ly (5 jL-j J>Uj ^L—* y l$i*J 

SjUJI 4*1* J-^ii ^jdl Jl Jaii 100 J^UJI y> ^ ^ 

. Oj&\ V*jaJI 

t^^UJl <j jii I ol^<.M«> ^ ^y> IJL>- iij<K.iJl oJut oJl£ 
jj .Flatness Problem ^la.-sll ilSbl- iijy* v^w>l j 

_)&/• (*^ Jr^ J^i o^ll ^y 

wi_^ t^y-i <i jlaj j jlyil <y jjil jl il .U iljUa (3ji 

i_i! j>u\ Jit* ,^: <_• OjS £* Jl>Jl j> iJlA .jJuaJl je> yL-j v_«l^ 

ljl>- lbji j^^J jt ‘—Ay) IsbLSJl) .Iaj^«x ^«Jj b.-til 

? la-.^Uj lbla..< pJ jJ ^U..:ll 

!f jJl tl>ila...« 0 _^j jt JL* *bl ‘ .... ■ <il>-^)|l 

^ : JI>JI jZ l*Sl clJLs- ila^ c-J -J*iJL- U>->l *1* 

j jS jXbJ ^ij>Jl otkly 

oU->l *yJ .i,y^ ySNlj yldl JI>JI IJLa y. jbU-1 iibb 

^^-11981 

,y-jd i Stanford University ijjiib- i*»U- ,y eljySjdl jl*. l» 
jA£*L» j j j£3\ ^iLb U£Jb ^y t Alan Guth b »yr oNl 

jjiS/l * l.’x.l* l«jbj :j^j»SsJl jl>uii'^l ^jp v-UJl oj j^aJL j li b el 
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.Monopole Problem (,) ju>- 1^Jl v-JaiJl ilSLl-j Horizon Problem 
Jb-I ji I UmJI iKJU jt lw t Jj^\ iK-Ul LoJ 4f UJl I jut 

^ <yj A-iUJl ^U-ij jt AiJ>y jiS/l *\£*L> 

lf>- Q j.«./il l 4jjlj>«Jl olilj^viNI jt US'. >t 

jlS U^ J 5aU1 ^ iib£Jl ol jJo jLj ^dlJ i U ^y 

& 1 O- Jit J1 J-i (oly-Jl ^ Ob- j^l 

U-Ujj 4 jij SjI^> mJlj 4 _oJl>«JI JUp 10.000 

^stJ J*pt Jl>- iJU jlS olilyj'ill j£,t is 

fttJl ^y Iju»- LUUo j j&\ Uu S :U-UJl 

Sj_^l ^ \J»y ‘C-^/ ^t til^Jl <y 

^Jl ijjllyJl olillyj^l si~^) y^Sjl ^j^.Ul 4-iUJl 

«-U—JJ ijjly- <l*iy“ jtjjL 100.000 l y <LL» -ly^-t (_£jUj 

% 

J^UaJl C->lpjl> c ^k>- ^*LJL* ^1 p 
Jaijl* ) 4>-J^±B0.03 JlUll P jL-J 4Dji^>Jl ^ 

jlJLi^ Ip>J j\ 4 (2) jLkJl yUJl J> i*rj> 2.27 ^ UUJI SjI^ 

I^L O o^i t( ji*JI 100 ^ 1 


.dUa Jbu li*«—4J3M 14-lib ^Jl ^^Jl r ^:U ( 1 ) 

•^0-^(2) 


nil^n 

jAxJi 

xjicji 

III! 
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oU yZJ L^~>J yjj jd oIS iUU- 

i JUS j >%j j\ 500 ^ *j*r ^1 m yj* oIp yZ ^«Jk*7 <Zji 



(J-l.^aj 'J LIjUJ nj_^3l O^i tlJL^J 

ijl tlUI - — .1 ^^>iJL)l jiAj jJ tU—>- ?IJLa w1>*JL>«j ol k-A*5 

thermal ^jljjljJ ilU- yj dIdS j ll^L- olS" 4jSLJl o_>£)l 
jt j ii^-L. <kL il j! <jl£ ^ l _ 5 ^v» Ijia .equilibrium 
o-ji Ji iJj^l ^>wJl *1^t JS J^; SijUl .ULiJl ^ 

.1*IS ojIyJl 






oil* <1)<1)15 tl^L* ^1*5 4 Jl>- yU- 

oil* yL- oi *jjAi j£+j jl5 4ol y~i\ y oWl 

j^5Jl 0^1 U* oAj^l* <«.»J ^JJLsu ^1 *-*-«^.a'I oly^jl y* 

^1p o ap^j$ ^Li 4 j_jIj ijJ**** (3^^ o A>) 

yy jJ* U5 yj£Jl yjy£w<Jl yiliJl y*>-Sfl COllJl ^la.* <lajy>- 

oL*jJlicJI jJLuJ ji N <jl Uj^5«j yll*!jjl <1)V . (^y!l 

y* 4j^i tiyLiJl jl^aTi/l ojy^ y 4*yi)l y ^5l ip 

OijJl dUi y oS\ yyJl j^II y* *X>-Ij *y- <l)f 

•* “ ^ 
o-ji y p-lipi ijj\j Lf»j' j>-j <S y^' *'■>yy 

ijjly- *oljj j*y? ^IjI Jii jWl <1 )^^j <jf y* 4vlUJl). 5jl>-I^ 

■*i~:Vijj tj <_£ jly - IJLi.t ^UJI «JLa Jlp 

^yJl oLLjJI J JjL todyjl J ^yaJx^iJl ni* _^>- jlS' 

a1Sw»JI «Jl* ^i,; ii^U- IjJ Ujjj tJLJI jj53l J c-Jjb- jJj jJ 
liJLcil <1>-y j^^Jl ji ji .L*L»j jjLf- .lllyj Jj y>- 

ai JaJu*i jl *LJl JU^5 y>- *>L. L5- *Lif 

i jNI <iSw» ( J>*J Jj — fJjlisf-ji y?La>«jl frbjt (_^JjJL>- 

.(J^lJl v-kiJl asCJUi jL* l.j) *k-dl dUi5j J, 

5 f 

: 4 JUI 4j^^dL. Ojy dJLoli cO^JLldl 0 ^Jl i_^>dbl ^J 
y kdaJl L^>Oij y oJjIj «<JLp JL>-Ij 

j} -dJj) frbji <JL*Ji y» <-y- Jjj ciUi ft^Jl JkX>CJ i<JLnJl 

a^iiJl iilkJl j j£ 1 JUJI WJI o*«- ^ 

oOJI iJU J>w- t k^l j>o jl U J& t JSL. J5Li JlP 
j>o- j! ^SUj dUiNl 5yi .OJI ^UJI Jl iJUiJl 
Jit 31k. ^ ji U J JjNl oUJI 3l>. jS *3lkJI 


nil^n 

jAxJi 

xjicji 

if! 
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jLij 44iUaJl oJUb ^UaJ y >-j j>\ <JL>*y y^Sfl iiliaJl aJI>- y 

.^Latent heat SjlI 4 JI 
jL^AiNI ^JLoJ A.,.-4j (1)OIS' cljyj- iij,}! Jli) 

aJU- y ^JUjuJI oy o^L®Jl Lwy 4 ^-~£sJ| 

Oj£Jl ^ U^i csUi jkjLJl IJla > j! Jl U ijii) jlVi J, 
.^[j^J*y\j oUl y» aL^A* a^L^a iiU? i!L>- ^Jl aJL&I 4 JU- jAJ 4 
False ^A^yJl frlyJU ( y iJy*^Jl iilLJl oJLa LjJL>- oI wj 
<a^I£JI ijlyjl») iJUiVl iUyJl J*i£ j! JJ OjSOJ iV acuum 
aJL>- e >JL>^ * yJl oyi!l *Llt o^ jl«j ^Ip oSJ — (<1) 

.iJtfc^l 

m 


LfriSf J _^)l ojliJI exl^i UJ li> iijJI *1 >JI iill, iUJLj Ji 
II* Ji *^UI5 .^jliJI ►LiiJl jks coll, ii_^L- JULJ Oi 
jij ^>iUi.> 0^11JL J!iJjJLJI 


^ *.« W .yyJl U^M L« ./ill <£■ J** ^jA LfeJJ 


4 :; ,^Jl 4jJU L* 44ji y clJl^J i*Ul 4—_Jl 

AP y* jS\ ip J—J ji L-J 0^ ^ ^1 Jyl yjt 4<*»pliJl 

aJUjkJi eJub jij 4^i>^* cj at ^ip v,.>u .* j-^ji 

0 } A-^lidl A****jJl <JjJL j>mj 

jt Ajli JL>- y *UiJl ^ .*^1 APy y ^5l AP^-, *UiJl 

•• 

p-Lli 0 1 -i*L*Jl A.y ^^Lp 4v-Pjj L» Jjc4j 

I^JLa>«j JSLl L^Jlv>o 4y> Ljl>- liycJ N i5U 4 oJL*j o^juj 

j-^aJl APy» j-Sl OjLp^%w L^a^ 1 1<u ^yP oJUjo 

A^iwaJl 5yill ojUb J!>u o J&\ >1*Z iJU^I Jl J-L* dUS Jl 
4 JiU j aj! . (28 yU 0 ) y ^Sl inflationary period 






H .lif OjS3I ^ J SJIdl j. J-S J 6 J> ct j^jVu 
- Inwall I — y jA Jl Li ^5 J>-ta <J5 (1)15 4<Jl>Jl 0 i> 

Uy!ol j£+j jl5^Jl UkuJI vUUL- 13 ^^!iSk*J^b 

<il -V>- 40^i-^ l$il l-Lft ^4 j 4pJ«walJl jJ Lp ^>*j 

SjloliJ yyjt ^1531 CJ^Jl JL>»J <jf lfl 5 <Sku.Ll ul 5 

.-k-.aJl IjJlS Ojl^1 O-jJ ^1 


0jJL {"j*’\y ^>waiil ^JL>mj 

Cr* p y* dJ*%j 'jr^^j jr^ k jr^J jr^ 

tjt fj£*+i L*5 c(ll^t) LOpUaJ <«>t> ^JUl ^4 ^J^-jaJl IJLa 


<i^i JjuJLj . <£y* +\j>- iiltj o^lj aSj>%j >*■✓>: 11 J*A>- 

»L>«jI j>cj (jJiS/l <^JL* ij) <m ^^zzj ^5 JJI ^ 

dj£\ 5>^ w 4il ^>0j5l 

• 4jJLi l>dx*w* 4^^Jl 


Oj£l\ L ymi\^J y ( j£] iaii ll)l>- JjJuJl j T ~jc]\ y ^ >i^a:,)l <1)1 

^LJl oUjkJl j I £pLjl ^^lp ^Lj 4<>mJa~J j 

ttiJLb ^Jj iiL^^/lj fj^ .LjJ^pLiJj objj>«Jl i-jL—*>JI 

C.i^j 1*^4 ..Li*J ojUJ ^iSl L*ij c^a^l Ia4^jj ^^walil 

Jlp c^jLijl *LaiJl <jl ISLilSL. Jjlji ^>3 4 JmiJL 

<y ^ S^rr^* oljliJj tll^ ij0>^4 ^Li* 

J y>- o*j wt^aNl obj^Jl ja jjajj JJL- iJU- 
quantum i-^53l oUJJU; J*Jj .\^S [>-j*J If**.*- 

4 oijJJl j oL jJjjJ I y>\y- <Z+* «fluctuation 

LjJLfUHJ ^iJl j^-t 4^.»i>i<fl)l ^LiJl ^ip ijJ jA 

• jr^" ^ j«Lo 
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villa l)1 f j£+J 

{jA ij y^l l ^JwaJl u 

£ • 

^>**&> c.4J^a *11*^1 JLpUalJl Ijo< 

iil!5 J ^L.) litter ol 

LoJfcj t^uiial* JS ^y viUJl£ U!Al>-l L)ljall>mj 

ijji ^>- <iU? Li ^y 4^4jJaJi *i jiJi iiU? j ^>»j oL>c.o ^JlJJi 

.ia^l^LJIdLL-.y 

l+il JLSjI— |» >»»^alll JLaj ^Jl iiliSJl oi>ja^» 

lib liusi jio -jtH\ ^jUJt *uuji ^ v^Ji ^ ^ 

^uu ^ t>-ui iuji j o^ui j^iaj JxuJi ^ 
<_T^ ^ LiUJl ^-1 

:«bj^ aSa**» oj£l\ *1*1* ^ <Jy aajs tfj JUa jl 

^ sV ‘«M Jr* -Mv-J «M J^* 

oU^I JS^&aWj>—• r ^.i»:)l 015 lil ^ Uk t £^Nl 

ol*Jl jL^j\ Jai L*y L^ip ^yJl ol*Jl iiliS^ y o 

0^1 f,P"J 

.^^Ul liL.1 y» L. ^ U5JI oU-^J 1 
« • 1 

. A-ala o jA oJSjt ot Jbjtj 4aliJU jikJJ OiV ^yl 
>-i 4-J>“li ^jA 0^j£a oi 
JAJ 0J Jmj9 ^y viita JLnj >1 ■ l ^J*ll 

y.1 tc~a5 U5 ^ ^ ^ •®’y '■ s r- J* ^ 

L)^i iOja>- ai ^>w3jJl 015 bj <jt cOJL)i5 y>\ 

.^^*£11 ^!AJI ja a 

JU .iS^pw jo., ai ^->u (oU> a^ Jl ^a. ^ y \ la* 


nil^n 

jAxJi 

xjicji 

if! 
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I^pL jju Uj j voJla pJ+JiiW si yuit ^ ^p Ij^Ij lf>*J 

^ ? Jj^i f laJi J SlUi js ^b J & .i^u jiaJi J* 

^ ^yS\ O 4dja«* 0^ 

\ ?oly t$JL>-b £b-ilj iJlS' o^U 

fc.li iiLiaJI SiUS Jib* :NI>- JLj Uj v>^ J$t JS^j 

c5» ‘^4^* <y ?**!>• *■'^ jt ‘uf'jS’ ■ > '^i ,_,» 

•» •» ■* » 

cioC iiUaJl iili£ oJLk jj ttfJlpLaJ JJLw tLi^ Ji* 
^JL>- liU J^llj .U yj £0 iilaL* J?»b iiUaJl wi 

fSUaJl JSU*Jl 0>U1 

.5^~>-S/l *Ul*Jl 4^>-ji wLioil.* U ^1 p Jli* ULa jl 

• SJL*» j *<-> yi* illiaj “4PjjJLJ — £**JS <l)f ^1 

oUJU iS'I iJUi^L i^iUJl Ha ^lw vi~>-.«^lJkJ JlS' 

negative iJL* iilt o^SLlii pU-i^llj SjUI JJU >*J' i5UaJt 
i^^Jl iiUaJl oliiSlt liUJ j jl y ^energy configurations 

JL>-I^j 3 V^jli i-bbiJl IJLJ t)t tlJlgj j .ii^&uJl 

^**l*S/i iiJL>Ji ^ 4^1jl>Ji ^ u y j^Sfi jjl*j jJ 

j4£tlx%**4 0^ £• ll* Jb JL*Jl ^zJl 4-JLi>Jl ipjjJl 

. 4j ^jljJl Ju> oiil ilJLL wJ 

■ Ji-Mi J! ^ * f u ..1^1 

.(jlA* o^* c—J dlli ^I^L) s_^i ^1 Lf-j' (*j 

.i j*u oi J-* J jb\ SJL* ( _JpS|I i _yLJj LllLc- JL—i 

<y V-»^J ...lit Ji*-Sn ^1 Lfiyi tv 1 ^ s >*i UVj 

.j j^Jl iaUa,.,* Jlbj W.j^l a j^Jl 4-j ils^- Jl>»4 





4M_i 

yj ij £Jl JU^j* il^>wJl ^.->Jl .iillaJl 

Kinetic) y5 ^>Jl iiUaJl i5^>Jl iilL> tU-fJjl .iilLJl ^ja 

juiaJ AilkJl ^ iJU*Jl i*KJl ^ (energy 

olkJl ^»UJl £yJl l«J» o . Ldh yA d) |» »->iJl iP^ ^lp 

.i*lp iJL-» ^ybj (^4 -p JjciJ d)l iJU^-L <jLcb) a^* 153I iiUaJl j 
U £*y <y iJ^Jl i^iUJl blS( £*p ^Jl y* IJla 

yA*u* J JLj L» C j/L<0 4jL y*-T ^ .«.> ^1 I j LlU iS^mJj N C^U 

1>L^ iilkJl c^^p* l>^ ^^Jl iiUxJl JJ 

.Vyue <ulS\Jl yoUJl ajLU j j& iJljJj c4ta2.ll oJla 
c^y*-Sfl ^J5 ^jp l3l$JN IUju Ijlju >«Jl j%J I5J 

oUnj jpyi*-\\ ^y Lu t,j^»jSn f —*" i>* VO* 

c<k yi*A *Lll Jbljitw* 4IP (jl Lo»5 . 4^Sl>jL) oy l>.w I o5^5 

cli JjiAj jl c(ciL*tj c^!*) <i^J* ^y L* *<^-1*4 ^Jlia-^l yiy 

ila>J ^la-^ {j* s ~>jil j*— jhJI jl5 LJL5j .l^xixL jl I^aJLj* jl5 

c^yil U15 i>L53l 0 yii\ ^LS di+i .^jVl y5 ^ 

IJLwj ^ .»•>«■) I Oy^j iiUaJl d)l jJ L*Jy I 

j*5l 4 JU oLU Jp ^j^>i 1 d)l Jb c^pjSfl ^5^5 ^p ISI^jV IJbu 
[a Ja* ^LJaJLI i>l53l 4liUa d)^ ^5/^y sy>ilUi5 ^5lj 

. tw*^ul U.I5 

olkJl j/iOjb Ip^pLJ cy5L^tA5Jl 15J15LJI 

i^isdl oUJl >jb-l (1)1 jSU, .ISUpI iul5dl 
p ,i>iJl Oj£j {y *>■ j^l L* liij d)l ^ c4*«^jSf I 5>31 


4j ^UJl ^la"^ 



nil^n 

jAxJi 

xjicji 

if! 
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^ j a ^l iillaJl JbJL^mJ oj .ISljjN I Jju 

.Jltt - jrtl Jp- LiJLiL. 0*Jl I A* XP <c£J 

iitlaJU jA^aW ik hj L ^ap^li\ ci ^JL>«j ^JJl jlSLJl ^iiJl { y^o 
yJl t^L»>-Vl <> ^jJl ^jljJl y^fl j^i 4 I 4 iJL*j>-Nl 
UjLi .iLtt JL i^yJlj iulfll l*lilk ot ikii oiUJl 0 yJ 

JJ y <><£j> <ilk ^1 Ifci i>is3l iiliajl JyCJ JoJL-J 

.UK*, ..ois Jl J ynzi <£yjl iiUaJl >yS lyjtfI li* JU^I 

( yJl ip^Jl jji Lf> jJ i>o t<julj JJ obi U £*?*£ Ii> 0} 

oiU- y c-UJ *lyJl J JpI Jl L* iLi y jj U *±*2S\ 
|JL>- JL*# (jl£o Jl ijl^Jl J J j*? J I <J I 1^1 I Ji! jSfl 
jt yup y j^I <JL^Jl <ilk <1)1 Jb tyijVl iSilf#^ 
J U£)l c^SUr ailU jl ikL~, jS}\ jI Jp ip y .^U; 
^.IaT.^1 N ^y»I I 4 JJ . 4jjLm-j jl jAm/> ^jA jS\ (JJJb <J <i3yj <5JJI CJJl 
^yJl <PJ— 4 J 5 JI AlSLU y Jaii J&-\j O-j Jp VJ Ja«**I J 
^yJl iywJl iPj^Jl ^Uul y <Uit jl Jp U j£i -^Jb ^-rd 

iJl n O.LS3I iiUJI £. svrjJl 4-5^>JI tflUl Uxp ^jL-S 

iiliaJl ^jA JS Jl+Zju .y? I J JLP i^bbjl l|J 

^ ^ ^1 to^sJi iJL5 liu; bj_i; ii>JL iioisJij i^yji 

5Jb>»lj ipt(jb»^^Jl oL a J^LcJ 

tli jAj iJl /(Jb*I 7 Jp**-* J/ 4 

. Vjfue oSbJl iilt J 

^i^alJlj iiolp <jj53l j iJjfc JS' iSj^P L§ tJi-L-Jj JibJ 
^tu-» (3y ^j- 4 2oLpj ^JJl 4^ij *wjIw>JI ( J. : .kb tL^>- 

oX*-uJl j ^ j*—>■ J5 


nil^n 

jAaji 

XJ12JI 

if! 
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I ^^ Cx* ijj^ 4 ^j ot 

tol5>«-Jl ^ l^iS (Jj^ i_*S3 J& Uj <*»v4 Ljjlj (ilUJl 



^yJl p->«-s^S/l oULm^JI J>-l^ £* ^jA£o L +j ow? 

jJl l^JU^y 



clJL>- o^**5 *-* — 1 l^l^j Uj o^><5 4tflal^li jl ^J 

.>JUj u»«««>> ,>1 L ^>-1 y> lip IJLmj 4flla’. ^ ll 43 L>- ^!p ^u5j ^yll 

tiJUJl ojjb ^y .*J^ai\ ip^» 1^ Jii JLf?lPj^ t JiU 

.<*^l>«Jlj i*l*JI ^ib ot i^yj+i Ojjli 3i^* ~ 

^yJl vili: £* ^LialJ ^yJl- *L^yJl ^Jly J>\ oUASCjj 

• f U-Sn js -^jVi 'j. i«> a,u. i>- Jjsw ^ii ;^i > 

jA IJLaj l]^>xZ-> SJ 44 JLLJI Sjj^aJl y <U^J| 0 y>v*Jt JX>mj 
Jl v-JL sj^l JU y* US' 0% .jL. y* US ^JyJl 






^jA O-IaJ <l)t 6j^Li 0 J>*-A Jl bl l* (JLmO O t { J^^J lLaLftJ 

JIU ,j .N ^ JU*Jl J*b ^>Nl oly^Jl JS3 oiUJl 

W>l»M^«Jl ^A 4jL>-^/I .Aj>.j>fc") <JJ>%j 01 ^AJl ^L~>Jl IJbJbJ 

4-JLS^Jl i^SUJl iiU» iA>L~j Ul .5J3l ilU- J oljyi (Jj-Ul 
tCi-rjJl L^ziU» Ja*p £ a ) gjUJl Jj Jp pL, coy>JJ 

.(SJLJI iilkil py- l*J 5jjU>Jl >UJU oiUJl 


J, cjl^l Jl oLi: 1^1* 1 >u» j, jS\ U£l lf£U» 

. J^lojl Jl c_JJ5 c_i_^i ^ Jii 1*1 

SaIpI ^laT..,> UJl J»j (1)1 ^Jjp - pJl {j* oLlj'Al OJ^ sl i. » t ■' cJVlj 
ciy^Jl ai^J U£Jl LoUJl mU» ^ tAL.-~.il JjJ &1*. iUS 
i*L*Jl A--—jJl ^4 L : ,-^a.)Li jl aJjIa* <ijiaj 

US3I i-oUJl Jill* Jilk ^JJI Jbjl ^ fJ Jj * 4 J 0^ 

. j v- a»/7,t ^JJl JL>»Jl —i*l*Jl <U 4 .--.Jl 0 ^hu^JD 

—Jaii ^la.w« j^5 ?JL1U>» oJU>i ^JJl U jil 

jJuJl £• i5>• ^^Jl5 oSUJl iiU? Jx^jl 

• \ jAm^9 J 


^03 .^ r L — a l l J^JI ^lp 4--^ j a^ g> Jl L» j^S/l 0\ 

.aSj> JL) <L>-j^Jl iiUaJl LoUJl 0 .jii aJLJI iillaJl j j£3\ IJla 

colk d\ £jLtfl *UiU ^UJL *LiNl JLiu Ijlj ^ 

*( 5 — > »|j«ii >Vi J! V^JI SjS^J JiUiii {J^i 

OoU ^Jsu4 ^ LV JL^*VI ^JJa^ 

olP r Jl jU, I^Jw» ^r-UJi f b U -J±*P ^jS 
JxJ j ^aJ A^iUJl iiU? o^i J^ijl AP^ ^4 Jii 

• <£* <j.J^ii J J^! 
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4*1 J«Jl illla Lsljjp*} * jl>w*Jl *|Jl*JI qqT 1>4aJl>%}\ J 

VJJ lfl|i c jS\ Jl O JLI <y 4iku JS ->-UJ £• • J J .J' 

U£Jl oSUJl ^ ot UUj 4^^L^ ^ o\ jtj Jl 

J^j>- 4*1 J*Jl iilia JL*j o>*ii jJl *L-iS/l I yo ^jL-J iJ j yJl 

oL* Jl J J>c3j Jolil 

( Jjc>*J iillaJl J5 jb J 'jA 4 J*L-Jj jt 

JL*j ^yb 4Ujb^j ?LJlpIol> ^ JL*Ju 4^»»ozH oL 

fi\ iJUJl ii\ie> o\£*[> iaii :i*UJl 4 :: —:)l j 

. LJL* Jaj jl I ll jl J 4 <JLv Jaj jl ^Lo-Sfl Igj 

wiJLJl iillaJl v^-wq! VwJLmJI iaJwaJl j j«/ 2 ~ 0} 
Jj . jjJUl 4 -Jt j>~ JLp JaJwaJb 4 Jli*Jl J--* Jp JJb J 4 jliJl 
^JlP p JL ^ 4 * jljU^ .>JL*j jl£ tal jliJl j|i 4lJlA Jul 

4 ^ao~L y» '*jri <ilU oJULaj jl J JwJl vJLo . jJLJI 
jl J ^ S ~ s’ t LjjSl 46Jb JiJ 0 JL £ S , «: J 4^jliJl *LaoJI iilia jl 
LlLo 0^JJl J*JC> 4 IJL^J 4>m yjj .«4_JL*» \ak*X2> £jUJl *Ioa!I £~*Sj 
iibS Jp liLi>Jl Jl JJl ll* JLU, 463JUJ *Lli ^jUJl *UbiJl Jp 

. jJJl *juJ *blt. ^ *UlUJ oli)l iiUJl 


^ Jl ^UJi^lj S^UU iJJl 0 U 0 JI 04*1 J ^ ^ 4^JJjJ 
0 JLJl olijVl J iilt ^UJI *Uiill 131^^ Vy^> 5 Jo <Slo 

.lit Lip I __j Jo J| jl JLw iiUuJl oJjb o^i 4lJbj- 

S^UJL *J* oJL yii^lJl ji JLw 4 JoJl 

i-j ji ^1 j,JI Jy^jJl Jjl>«Jl aSU? LJ o^(^L uil^ o^li) 

.yua Jl Jj ^yaiwJl cjj+pZJ f j^M % )l Lw 


nil^n 

jAxJi 

xjicji 

if! 
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^Li; lui y Oji Jl*jj h—jI jd\ J5 1-La y>- jij 

y 1^ jt jt .\'yup iJjl-i OjSJl 

jA Ji tv.—>»i lw»y '>1 ^ '•** ^ c#l^ 


.1 
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miTI Jdua-U) 




.«4aic Lo jjajjJ -..^ii ^Ji 



b .»-A>l JL>w> (jt ^jA L* *1 £jlyJl {j* 

^1 ^1 i~&\ oU-^Ul oK-i aaj .^^Ul Up ^ 

U£JI iilkJl ^y u JjUij .^tAJI ^ ol^wJlj p*JI Jl* Ul^ 
i^-I jt JjU N» ^ J& ‘Uy^Jl UiUU 

lip JS dl* IS] \i\ jji i^AJL 

W cr-i ^ cAi a- ^ W *> &-J*' > 

.oL>Jl l* jJlSj Ji'i/I <. 

4jjlfl.il Jjl jlS 1 t-laJij ^j+Jia jj* JU-* 0^ j£Jj 



-1925) YOGI BERRA (1) 
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UjS ot JlJLs- OjUI iUfcpNl otij .i—Jl J i-UJl 

Aj ^.J yi\ y> ^LJLjT pj tiLJbJl ^ 

J^J» g?i J3 ColiJl ^MJS j£j\ A&J 4 Jaii ^XJI jUuiiNl 

*yry 

bjS/ ^Ijlzp’NL tfrL«JL»Jl t jo.ti jl 4<j ji Jl*jj 4(j^?l 

— « 

iiUlj caJ_^ l aJj^.UI J ‘O^aj ^^iiJl iJUlJl LLl^l 

«• 

.ii LlaJi j 4<^4cJl 


tjafc-Ji * ^'V- L. 

(_ji-jl 4^jUJl frl JiaW AlUs Jb ^jJlC- LJ^S ^JL«j A..» .ft Jal. ' ...*! j! j£jj 
^*Jl LJ.^jl.~Tj j.to*.ll IJLa iji —jjljL* ^^Ip— 

tJjUl J^ill ^ O-£• liUJ 

Vr-dJ JJy* £*J ap^t- ^ ^ AP^r- iX^JI . 

.\*J+A/ Vj j^S/l t^jLaiT4 ll 

jl .ol y jl l. JS ij>t lj&\ US’ Ul ^ tJub jl 

'Ji 

3 J . U AammJL ij jA j l^_>i L« ip ^jA ip 

^ A* 

tfrLaiJl ^JuJ if>»ij-4 ^ ^JLiJl jl ^JUl p jUl 

. Il4jl ^jA Ol jJLi; yC^J Oj-m< . iJU 0 jA IJbl l*. 1 */2± ijij 

m 

y li*J ^ jl ^SU Up I jl* l$j ^yJl iJL^JoJl UbimJ 

t^^SlI ^1 p . J-Ul *L— j-aj A>«J *ykJ jt sUi ol^Jl 

«r «r 

^AjI Jbjj 4 p^- uail ip y iw^jliL Aa>-I^L oJl I ^TP jl 

il>o . f L^.Sl Jl; j- i-i ^i)i jjJI J ^Sll 

_! i*lj**- C->J ijl Jl Jjj' l>3>^ 


cj : 4l^^)l U lijj tJL*CJ tjt j^ll Ul y jl ^Lz^.,1 ^jlll ol j>*+1 I 










C^-Lr 1 


JIW 2 J OIJS*' Lf*~i «yl 

. 131 j>-l ^4 e*i> JLp ^wau d-> *>^yy 

jl LwJ . lJUfc OjJL>- LjJ yAmmmt ^zJl oJUJl l—* —.>!-> LJJ 

jj Ljj^i tLj^i ibLiJl oSUJl S^i UL* iaJy lo j£p ol^J 

ol^>i^Jl 0} . Jjl* OJLxS^I ^Ul J&\ *U4.L>mJl ^JL«j 
oL*~«Jl ^ja 1 /5000 JLuj ^1p Lip jl^- 

O' 4 fl~*-Sll Lfci V-T^ 1^' ^1 ^ J-^ 

10 j>iJ t^lp jLL* 150 ^1 ^\z>c**> Lfi^i IJJ . p j.saJI iPj^» 
.^JIJSUXP j^L. ^1 ^aUl 

£ljil ^J\ (^l^l) J S>C Ji ol^fuJl J^b 
b Uj^J> ‘(Lp ijxkj JJj* -Kij* 5000 J^Uj 

<-i j~*j Oj£i\ j-LL 

V-L ^jA . ^jjuaJL y^iSjS tiL jlh oJL* ^Ip U^JL^J jJLj jJ 

Sjjli» *1^** ^ ^ UJ l i£y *—* 

^Jl) l^p J«main sequence ^L-Sll j~Jl* °i 

L “ i :r‘ (JjL*pL aJLI*** jj^euj p jJLi 4«^a4,| 

4 Ojaj ^l>-) j*oli ^Lp ^^JL.y oJuJ £-*U ^JiaJ iwi y*j 


t C L>I 


:-• - 


tl jJ j . (Lj jZj ^Ip oIjLL* 5 
»llJL ja«>u ^yJl ^51 ^Jlp JLjcJl 
) 4 ^j Ujjj «4j j»Jin )1 ^1 j^]\j oLjl j ;.^A)I o jii\ 


viUj ^JLp 

4 ..<»>• 5jL**jjVi olj>i^*Jl“* oVl ol y 

j£ “ ^ LJ^5 Ul>- 


nil^n 

jAxJi 

xjicji 

if! 
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^^JLp ^yyJj£Jl A>^Jl oJijb ^JLirnl^l <jl 

JL^jJ bjj cJljj V 1+ ™; tO^/l jU-*J 

oJL* ^y y>Kij£3\ j*/2& ^)J A~«jJL la4i y^lp <1)T !^kuJ L§ 

.l>j j+/3j N aJL^oq 6Jla c^Ip y yJLy JJJL Uj 44 JL jb 

juJI J.fr.-Jl J JlJLiJl pLJlp vJy iJl>- ^1 J* 

{ jmJ CviiJS dl*X>»J jJj IIP 0 ij,\ p-fijJ jl 4A-1 aJJL 

Jjz *i ^yjj Lt OnSj^I 4 < yl>w* Oy^Jl ^yL oSf 

iC.^4 ol y^» oJlp Ju^i Vanderbilt cJLijXli y Robert Scherrer 

Ju^ -V >i jdi- skMi js *_»«► J 1 juivi U jjui. 

JP aj>— 0,Jfc ^Jlj ^jUJI pUAJI J i^JI olLJl i^rj 

.►Icp-NIIJU 


0 ^£Jl oi 0y ^y JLl4“ JjL-# ^ISipI a£j ol5 y>- yj 

4 >L jJp yLj Alta O^^Jl j^i j ylj 

►-ly jJ 0jt Jjuj iJLaJ) 1 ^ 4 4^->i .^alt <M^lii jjja'.4 ^y 

4^jUl aL, J\ oljU>Jlj v^l ^1 Lli ^rji I JLp 

. 1930 ^Ip LJjL^>- jy > y-iJl 4l«jti4 tyy-l Sy ^ j*-i 

oLil J\ col UJUJI oUipOUl y JL^U jitfj ilbb 
illyl Up y> yL* olS 4^1 jUilNl i >J aJL^I a>wJI 


.y*4 ^Jj < yUli.jl «■> |U y^>" 4 <a1^*j 4jj>*Lww SJL>- ^y Iju o^^Jl ol 

aij j^jlUl <UL>%Jl .i >/9 j c^Ia ^jJ jJuUI ju4>j i^y 3^1^ jJl oJla 
^ 4 y>-jjJu^Jl y-j yj <JUjNI 4 aJ 

I44L 4L^lx> yJl ^.4 4 <j oUj ^JJl — 

.jj^Jl y aUUl JJliaJi J^l>- C->* 1 » 
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UJJ Si. !,/>*■> O j£}\ <jl t—i j*j ui^ . JU (_£jJ iJuJl Jus»^ IjLili 
<u>-lj y _. ^JL>u SJLaJI I £>-!jj ip y* ^-...aj 

^jU*- i-J jaJI ^UiJ-SM JS yt>«J 0 ^ ^JLpJ tijjU 

ilL> 0Jb tll4»I y* (i_ob>«Jl oy» U* Ja-j y 0-~>“) Uf yCS- 

Nj tU y& flj ol yJLgljU ( Jp J.U jUt 

J-UJI j^ . jlp y- Vj ti-£li f lyt N j tol s*a 

r L-^Ml ibajj Jl~ y f U^I JS Jiji Oy- Ij^ NUi 

.J^Llipj^-yJl 

J f ^ J.*kj <>* ‘ V*j V-L* 5 > J * Ji iiU>L; 

i-»-jU- 5y Up y ol/MJl JS j*->d; cij— tUiJi y«i 
J : i5;.. Jl y j jJUpI^J l ^y .large meta- galaxy i^w> 

V, 4« oJl>-|j 0 J>*A I 1915 LLyi JjJUpl yJl oTj t* JLuJl 


f\>^J Lfr! (*-fr^ 

Jki Uilk £jiJl *UUJl oi JLp iU\ll JS j! ^JUJ^ >Jb- 
y C(_£ y - ^ • j* ‘y^lj .iJUJuJl Li j£i £jUlJl Jjbc* JL, 0 j y C > a>J I 
LJ^ £jl—J oJUJ-ll ^1 p jUT 


4wn 4L^^J| ( ^ Wr^U 0^1 itf 4 I 

iiUaJl *j?rj L _ 5 ip JNJO-NI O^jjU 

ivULIiS' J U5 ^J^ 11 ^ L ^ J| cr 11 

Lf^Jj {j* ol jLJlqJ I oJlp Jl oJLa 

* ^ ^ 

. 5J jS yp ii J» iyy Ij JL>i iSxj iJUl- O jZ J 

jot JJ: US’ tll>- oi: ^jUll ^UiJl olia jt L^yil J 

£'UJ«^/lj oUl iiUs iiUS C-lU lj*J yj tyj^il OjLU! 4....~ ' .. U j , jJI 

dUij .^jUll ^UUJI If! yj1 iil^Jl dU; *5^CJI Olij^l y 
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o^Lj J-fiJ — d)^£Jl ji Uj — oUl iiliS oS/ ikL-^j 

y iJLP ^lUli Jii 4-Uy ohyJl y iiL-Jl jSl ^JuJl 

iC^ i- oljLU 10 Jl 5 y ^ 40 >LJi oli/yi y 
.^^Jl y* U^* I^Jt£ j*Sl S^UJI iili^ Oj£j jl ^J^c.^oJl ^yj 

!y £• o^UJl viUS y d)^£Jl ^^Ip y »c 4 ^ c-JlS^ ^iDJL) 

3JL«J l)I y* 4<)l>«jl oJ-A ^yj . U ^.* p o^JLJl 

iiiL> i^oi>- yb ^..^.> fcU>L; jJ oolijS/i wUj ^y j^s3i 

. JUp jJD Jjli ^-p pL^aJI 

0 yp <l)j^i y>“ **J^*Jl < Jyi—~<Jl y t 4 jl^ (Jly^Jl ^Lpj 
c^U-i^l j o^Ul ii\£ y*itS j~J 4 f Iy\l y oljLLJl olt. SOP 

iiliS la^y^j t_5y A». T . * . *»J l iiUaJl jl c.. «- > *j d)l yaiwJ 

jLi-JuJl ^buiVlj oUl y* J5 iiliS jUL* cjijt y# j*Sl ^Jl ( J-a J?y* 

o ji y UUJ iillaJl vlUj «Jy* cJUy-j . J^Jl y 

^JLiuJl y ^Jl jJJj y 4 lH>- (^i jU* ^^Lp 0^£Jl ioil>- 

J& y* t^LJl I Jla ^y . X ^> jJLl ^JjU y* - ^» 

IpJUpj J^SUj l3j illl* jl t^jUJl f-UoA 

. ij a1i>JL)I oJla ^jiyi 4 Apj jJJ j < 


£U-i}l *y£Jl jUiiNl y 6 yNl cJ^1 53^^1 y liu 

? jy S^Jw? 0jj-y LJLw ty^^Jl yjj^jL^Jl ^yiJL>«Jl 

ix*; Jy 4 Jy^Jl y ^i 0 > 01 4Mji 

-yj£J' Sjly 

y^U-iNl ojly -ia^ y~s cjNl <*>%*- y Sy 100 
tojJL* 100 aj ijj>i^Jl iilUJl iili 5 Jsu^Jj 4 100 ojJi 

.0^1 AjIp y Up oy j yU 100 olJL5Nl Jp ^jw?! a!a>«j 







VJ^.UI okUJl ot LjJai-l ^ i^Jj 

•» 

S--5 jS 3j* i >SII Jjs£iy I gs^iJi JS J~> 

XjJI J,!:...,II ^ jjo^.1 j!\ jl jl ->1U is- 

J >1 ot £>l j# ^ >-*-*1. IS*, j. Jl;, II J.SII Oli fj Y jJI 

^ t1 Oj^ ^l*i| (jl ^S s4J *A<^lj 

jt) Uyj*. ^ iJLjb .JUJI J-il_Jl ^ Ja>Jl 6jyu Jlj* ^ 

tLjJljl>- ^ Uj y*4 ^»-UJ 0^ ^ i yJl tAj>-jl>iJl 

jAndromeda (,) iJLJL-JI i\yj\ o yj* £• ^Uj^II Ijl-J SI 

IjIp (^Ip oljLL* 5 

kZ*j j < y o>-l*Sj .Uj^Ul ^11^4 ilLk-j ^JULj to y- oUjy^Jl 

« «* ^ 

• ^Lui^fl y oJbJp £j yl <*•$'** Uj!>Ul oJlib Jlaj 

\#**J £Ui)fl ** y» <wl U ^ iibb 

iJUJl SJyJl iiU£Jl Jk *Uoj ,4^7 jt j j> Uj^Ul 3 yiu jt 

y L*j^Jl $$y jJLiL of tlr 4 ^ -T^ 4 ®yJl 

^y 4-iliJl JJLOL*** tlJL a ^jjua^ ^yj tllJ \y* 

«#t. JUJI >,.o ^w. 50 J! OjSJI J** lja S3l jl**VI ^ 

L, iAiio ob v - Jl Jblbj .^iSO U, Jl> vr^ JI>1 J! 


^ jl tC-il>- p-J JL— J tiLJl ^Uj j£~ 4.. It 4-j(1) 

J j\ (lUl IJifc jl5J t(^Uw oJJ) J^l y-^5lxp jJLII ^^UJI Ul^ 

oJlA JLa-j .Jjo <3 ^1 jy*9 <jll5* ^ La^JL>- 

^a ilJLUj tUl ol^>*11 uyl <-j s-Alt 250j (jy^JL j Up Sj^JlI 

. <±>A I ^ijI^>» il <p ^JUjJIj Ay^UUl ^3 Ljy 

^Icr*>■ <J0! iiU^J y toUjrfl JJ *£-1 j\ ojiJl J_^ 4-kp (2) 

. ^ y-l oU^jl jl oljj^^J^ill 


nt r4n 

jAxJI 

XJ12JI 

if! 
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(L>-jUJl) Lo j9*a L. j% Jil vl.f*; 

UJ j>*-* ^jj L-Jj .CJjJl tULli ^ 

iIaXp .JU»IjJl ^>-j iii Cjl5 IjI teJUo j l _ y £3 (<->■ jUJl) 

^buil LsAjI 

jL>*i;V I y jw» Js»-M gZ j t ja i-UJi3LA 

f or^->J a =4 J,_ <>* ,iL * •^ 5I 

?S^iLJI <*»UJI -cU-i; jUiNl ^uJ jS\ j 

l. l^-i Jilil cJjNl J^iJl <y U5 ^ 

la<*>-! (JjJJl ^Ul 4 jjI (1)^ »—>-i C I jbfiJltNl (jjLA *^l 

.i! J ^ J Ui;i iibb jtf !>;i»: Jyt J <, 


0.01 


> I iitiSJl ^ 

0.02 0.05 


| ° JS 
| 0.24 

*1 0.23 

vt 

J 0.22 
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4^-jJl 44 jIaJlI IJLajl* jJLj j}\ lijb ot c-iyt 

s 

4 jjU* i 3 -^jJLfllJ 1»^11 ^»wJl 

^1 ,>U . f jX«U ^yuJI |^jJI it-^ >Vl J| ^w ^jJI ,>Sll 

.(L ts^j yS*b/l) iijli* tUjj j^£Jl ^y ll>-j j^LaJI 

£> y*Jl l u »- > ^1 o ^jJUDI coLJUl u Lz^ . d l 

oljUl jo** y£Jj Ujj ^ 3-^jA^i\j fjijJjiiU 

^oy*Jl ^>-ji\ 4^oSll y^z^Jl 4l^*>-t 4jj\jHa 

.LaJ oljJJl ^JLP i^^JLUl ybj ijll j./3«P c-4>-S/ 

yUl U£JI iiliSJl J^U <o! JLp ^y £yjl ^1 j1 


lJuh ^ ISI j .{jJl Jj&l^ (olj JJI ja ip y^Jl) ioUJl S^Ll) 

yJill i£j^Ia}\ y* \>%jyA J^i 4 -^^Jl ( y Jl 

jl^jiiVl y p^>-lzil by tUjUa^-^L* £• yilyj 

jIjLa^j 4 <JJLizi ^oy^oJl j^->-^Jl <l)t Ja>*N .^^ImJI ^-531 

.10 ^jLmJ 4jm<1 ^4.J 


yJ u Jl _ _ >" L^a > yd I 1 4 , 1 . 1 1 a ^.JI jS> 

UlJl ollkOUl JU pLj 4^UJI sUULJ yJj^l ^y~Jl 

^ y** j^'j fy*Ji -upj y 

JS l*J jis ^yli iULuJi jiL- jij ^1 jikJt J*yJl ju, 

<i j ysi l.u,.* jJLza <jt jj^tI Nj . 4 ~^JL*Jl olik^-ttaJlj o>L*j yJl 
Sy j /I- ^pJU t^vJiftJl «jz>Qk>~^b«Jl ^ c^boyjl ^jLL'yi iJlA 

4 10 v-i <».j j!J uL*j L^j>-j pyij yJl j^linJl “i^U 


.»j^aJl j^Up ^ o^kI> 4y^LJl 
0 jAj yy-i oy U*Lpi jl ^Jl^Jl (jlij^l IJjb ol: : ^ Ji> ( 1)1 








& Jj ' f*j f ^ JjVi ^ :^l 

y La <cp ji La jjb IJu* 4 oLj y jJl j oil^Jl 


^Lw-il iiliS^j 4^jJl 4*Sj*«Jl olj^^Jl y oLJJ i-j^oJl iiL£)l y« IJL^- 
^U-i^O LSyJI ai^jl g iLb lilk- Jjlks ILL Ufrljj i)yS 
(j^^L *ijy O^LpUj sIjJ^j jt j y<yi>*Jl 

jZ ^y>-jjJL^JI j-^Lp ^->-j “l-bJ l>»j“ L)i 

r ydU v-L^I *LJl ^JaS JSLi 4i\ ^JJI -pJLlJlj f jJLfllj 


.JJJI ^btJyll 


( J 7 >Cw) JaJai I^U UJU* J^i cy LlL. 1 jT LjJtf yJl 4 * : «^all liijj 

3^) j^i ir* J* (<Up y 

. J^iJL ai 0^ ol Oj* 4^1 jUiiNI :<ui Jj 


^-j yi!l ^LiJNl ^^UJl L)yJl oLuim# j y oy <Jjt y^ 

^JJl ^oyJl f JJI (^j £• y l a ? :: .. - . J l f j-ijl ^j y 
y* cJjJl o^kiJl ^JL>-I oJL* o jisj 1j= sji ji^sni J. y, 
Jp’ j*u 2 ^Zj ^^531 jL>iaNI ijj*& yL; q1 J^ ojlpLm* yJl oliLJl 
yJl ciilJ 4*1)oU <)U jj^ij ^JJI ~iJlJL'%^-~ 1 jl>. ^LJLJI ^S 

.oj^LaJj Fred Hoyle Jy* xy UjuI 

SI 4JuJl y ULJ *Li^l ^JbWJ 4^JU y 

^UJl c-i^Jl yj .f JJ' f^J' <iy^ 

L* yb 0y y^jJL^Jl y« iai» <jLJL 15 0^ j*^L5j 

5 jA Ljb L bj ^jLsnjIjNI JlXa 4.">■.«■>! Jj 0^ 

jl5 jl>«x»'i/l 01 y* oy-l-M# S j Jw ? 4wla» LaLaI 44-JIj 

J ? iu^Jl y Jl>Jl y IIa J^I ^ y£lj La ^Lj)/ 
y>- .cJLaj c^ilp ji o^y* ooSl 4 JLaJI 







Jj d> j+m — JliUJl ^Ip— ^Ip O^JI j-*-P 

'•*•» j* i *^-'-» {y>> iy f^fJ* ,>• «k>* ^ 

: JUl Jjd^Jl^iijJl 


^1 

Jr 1 ^' -** 



JU-I f ^31 

^Jl J ijiji\ 


70% 

28% 

2%-^| 




20% 

60% 

20% 


® Oyrjj-^ f jr^ 

» r^i^Su: ^Sfi ^uji 

^ij ^ o^ i*s jaJI s^Ul ^ja <jLoJL> 60 o^C j 

^jA $ J ~&*II jUnJIjNI ^ ^X ^- l l £^llj^l OJ& 

.^JlmJl olli^Ul £A jt J^I 

ji *j Oj^iaJlj Oj-U^l j}\ £^£"L~ j 4->-U 

*oUL-Jl oIa (laiwJ a^l J-ii^Jl J -oljUuJI 

<J>Jj oN o^^JJ ot 

l^.!«*7 ot ^yJl iSjIaU ^^IpI -^>" illiA i ^JJ 
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OjJL jJ Jy ^JiL ^ Q j»"*ni (_$ jJl cQj^P O JL -A*»~ *J l frUUJl jOi 
O* j^jJX' 4.1.2 : .^ u^ ^1 j^.jJ J 4jl ^ ^J\ J* c^U 
J>Jl Jy J>A £ji J ^jP *)LjJU tjl>ul»Nl Cll>4? olJb J 

.aJLaIwb oJL>-j (a^jI>-) e Jp+J* jjfljJl 

jSJci\ ^ylJ Jp- t ^p ajj£j L-^J yyol JUj 

J oJLa^o ojLsA>- J ji { jJ ?\yil ^Jai +mjj .a^mjJL) oL*Jl <j jiiJl y 
Aj^i>UJc4jySGN I j itLyill ^Jly tJL aJI Jy:,-»,<JI 

JJ*1m**JI Jy U yyjJ illjt .A^IaJI A~~JIj tj^Jl l^JlSvyj 

Lip3 jl iiuU^ 0 lay~> ol c^L«Jl jZa ji Jp *lb t/cJal--o 


olS* jI>«jsjNLi LJfrJU A^OL > mj yy y] 0 } 

ov-JL iJLi>- > wy Jl XI^I IJL* ^ a^ 

Sal* ji*" O^JI 0j& ol N il ^OyJl y yj^Jl 

i^ULuJl ^1 y>JI ^3 o^£JI J tobtU*J^M £^>- J ^1 J>Ij ^juiJ 
.jjjliJLblj yyjj L^S”jjl yJl — ^^L>wbjl j 

JUJl ^ IkJl j* oN^UJ JLy- J>- iiU toll v-U y« 

J>JI I Jut otf lil ciA*Jl J .^$wtU £jtt *Ui <iu>^ ^JLII jl^ ^Jl 
JL* SJjj^^l ^Ly-S/I oL*Jl A :r oll ^lai~J Jj o j >~ja jS> 

.^ilkJl 4j\+ J V j£}\ j\ (l) Vjy^J' f 

J li^J ^ ^J>^i JW^ 1 ^i 


A4 Am 9«0JI <JL> C->ljJ^J>I lL*PJbl sl^>U 44jiL# a jl?f*l pJNJ (1) 

oJla y*+jjj 4oLj yy^ ai |»-?*‘Jl 5^L« oJi<i>wJl c-»Uy^jOl 

y yjl pj>c 3 l i$V* 0 jJw? aajJL* 0 } 0 »>*^ tiljlAI l^^L* ajL^j ^ 

.I4U ^Vi > >JI ^1 ^ 'J 


nil^n 

jAxJi 

xjicji 

if! 
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11a .iu oa JI Vli (vrjUJl) b>* 5 -I 4 JI 

. Schwarzschild JtLLUjjlj-i J>- j ^bOl ibUJ Jwbol 

‘JA* ^ W jl* ^ f j*J» jjl »l ol > 

tJJdU .aSUi^I J O^Jl a*> 1 -. ^il j-JI jU»>l ^ 1^5 J>1 

Oi>J -X* Lj jP*iA <jl Jj -'*' Ja'.-.O * bl* J A_Jlj bujg J J-j O y*» 

jl O J* JAJ JjU jLfil OjJ JA £jUJl *LoaJI J ^ Ip OjO J 

• ■ > ‘ u; i i>jS Jj 

• A. * . * « J l ALy+* Ajj ni £S.+Zj (J^i t^lalb 

,y ^liol *Llt IJla v^o^l ^yJl iJLibJt ^yj 

ol«ijJ Oy^j ^jjJl c^^UoiiNL ^y ^yb 

Ua>- Ljjl ilji—J 

jf-UJl l^-^laj yJl oUSyJl ji tU y** .L^-i 

o* <~>vk—JL; o ..< a: > j Jj- -LaJI J.a : ~.». l l 

Uj-a- Ai^i tjOUj .«the dismal science twO£Jl 

< _ 5 ^l*Jl jUjyi U j\ ,0*11 vULiJI JJ:_Ol ^ U 

.«oSM aJp Jiilt toy jl J» :l*jitw-sj t Jhll 

- JoJl Ua jfl Sj^oJl (^jl j! Jl jj jO tbUU 

J^i* V JJ J bJliJl '■P* A * c5^' 4 JO—“J^ 9 V- 1 ^ (_^ 


JO US Jo^Jl 11 a .Christmas Carol a!>LJI ^Jl J Dickens 
^Jl A»l* - oJl iiUaJl L» 0 jJj L)jJ d..~ J 4 jS( \Jojj til^Jl .Oj£j oi 
\SJm> t..ll.»,» j ijj«<i Ol {j* iP L T J ^ N b^i tfrl Ja\\ ( JJUo 

til* lj>jji ,4i>lj ( JiaJ ^ bb jl (_5jJ I ojbU l^jb 
iJlOl ^ bjjj -bbj Lnl>k* 0 ^ ■ ** - - * jj5sJ 


ol^Jl !Ai ttiili j^p O _^p yt jJl ^.p U»0 Ji Jj t^jbbl 


nil^n 

jAxJi 

uiiji 

if! 
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observable quantities iJ y cLJ j\jz U»j ^ .#jl*JI 

.!JA oli jyS 

i_$iJl j-il—jl <1>V* ^jJl 0<»yu l* *Ljj tviUj £»j 

lij \+j/Jud Uslj l>i oJb^-lj 4^c>-yJl y 4.,k.Ja>cJl 4>fc4^4 
ij-Lfa-Jl *UkJl 0^ J iiy > I oUUlJ JiJlJ jkuJl yiJ 

jl t'y f i Lio^waJl 4*iiJl 4* : Ja)l Ijk jl JP cL y«i Jlp 

l. JL*~, pJU l^w Ji .V ff jftl 4a,bU Jku- IS} L. 

^^k> 4 j jkj ojj+jp ioL y*Jl j oyU <w»L*S/1 4w.^.kJl ^j^^xAj ^i£j2lS’ 

of ,j£-+j tL* 4*lk ^y^l £jli)l *LaaJI jlj 4ojj jJl Ik OjJL^ y»«^alH lili 

.Ula y liilj c~J y£Jj -c^ly** J yJl JiSlI *i y-l ^ f-* 

. ikp-'iUl j iycJl y k r :: .. J iyjy J jJp y ^kyJl oj 

S^UJl ^yj JU*^31J ik>-%Jl Jj y Lk~U*l Js j£> J li^i 

^y <y^i ^ JIp (^f of ol^-*J jJ OJLil 44 <>"«a l l 

tiiiyJl oU^Jl J>mii of ol£*j yJl boy-j ^yiJ SiyJl 

y o^ y- say^Jl SyJl Sjy? oIj yy ^ yJ* 

• «» # • 

*^J| ^jf’ l> JUtf>j ^....i Iaj j — L* lias*- I 0 

(l) r l5ji c >- oi ^ JJLii ^ -ISLi ^ ^ill 

<>\j *A>« ; >waJI ia-wS/l 5 jj-a 11 jl -J£~?-- Occam’s razor 

m 

. 4jcO y jIjT Jl ^jjo l^l SiLJl olk>-^-«Jl 
frUkJI oL ^jl>JI Bob Scherre J-rr i ^lif ^k of Ji^ 

Qj yjJl“ <4jy ^SUjJ oLLj OyyJLol%w«Jl 


.(1347-1288) r l^J r LJ^ ^J,l pJL^ J Ijl^ (1) 

ll ^y oJja jc« L <15^.tl oyyil o^Ll>»iJ! U.-»l of Jp fxil 


nil^n 

jAxJi 

xjicji 

if! 
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I jf’ iajy J| o O“•Vb' 

O <jf jl*l b‘^Uj ^jA JbJlaJl Jjb- Kj j£ 3\ 

<~Jj\>*j j iji Uil .JLaJI J-Al—- jJ! ^ l l L « J JJLoJL) 

.lJUf. UUb U*l jj J .aJL**. 

,j! ^^b ^r?* 4 a 4 i* 4 ^' ^ £l=**«=- 

jl Jjl>J j ij^aIJ lliyj jjJla jlaT.VTj 

ys-tt oi JJ L4JI^1 iiLjl J-Ip bfrii ,> lioUtf/il I l^U 

i-UiJl ^jA iJU^J lyi <j\ _ _oJlS’ bj l» ( _ 5 £J 

Ci«w laT«*I ilijl tiiLi 4 LjjI ^LaaIJ 

ol (3^*^ V C L$J>-l>mjN L* 5 JL^U 

i^iJl J : 2i-Jl ^ National Science Foundation LU*^Jl 
c^-^ blJ ojuiJI 0^1cJiS/1 cju, U £b 

aUj l$ 5 ^>0 frUJI L^P^Ual^l j*J j Lo ^^Ip \lm~J p Lj j>+* {j* ^j>*j 
Ip jLJ w'JUpj ^lll <la>-^L*Jl jaJ \ 

Ji« «~^pj l 'iJj p r ^'y®' jU»! j,y f'—^Li 

. Awujl AjUaJl kSs- l y*-& o-Uju 

.^bJl oJ^I J L S ji^A jl j5L*j 

'. Lftl ■. UJI ^0 5jl>-Ij jj L^ipLoaj c* 4 i ^ 

^ -^>>10 4 ^ 1 • • -l^r ^>* 3 1> 

** •» 

•*!'*b- J J~*> ^ 0 4 x - 3 ^' Ji> “V“ 

ji y* (_j* ^W*Jl tL» -b>- ^1 ^3^ ^ 
c<) UliJl i>Jl ot y&\ J^iij AvJLaJI iU^%JI oljji J^ii 

.NU->-J (j_^Jl ULJ AAJ 'jA *jy~i> ^1 tj&t £AJ 

i^aiUJl oUUl jl ^A ^ 1 J Ji jS\ ji JO V ^ t JJUi 


nil^n 

jAaji 

XJ 12 JI 

if! 
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^jp S— 4.1t.>o lJUb ^]J {£^y* <L)t 

oULJl IjJLaUcj jl ljjli>-l ^jJUI I 4 JU (ifljj-<Jl) Sj^aJl 

J1-) £j\j)\ JJ^ £. ^bS jUJl j* \jjZ^j 

Vjj jU)I j\ 4(jlull J~- JLp UAJl j^>Jl 

JLi) S^UL Up Js 1 * ^ tU V *yrj Oj^ry^i li* jp 

^ 4 4^"J 07 i (^*4^ ^ 15 iJl 

yju ^yJl 4.« :: la)l ^P Ul oLI£>*j J^iLcj ^JUl Jj—Sll j\ 
«• 

*Ulp 4^Sfl ^lpj ^ji* <jt oLUNl 

lljjJ US o^Sj*k il 4>-U*Jl itaS/l J^I ^j^Ut 
jt jCw JbjUi jJ^Ji jt 4*uixJi iijju lu jiSn ju jt 

.£jl ^Jl ^P 4/.^ ./ill Uj y*0 yl*J LU>j 

£>-jSll ^^P JLili ui uUl ji ^SiJL ^jJLUI ^jA 4(jUJl IJU 
jt 4^1 p oIjUL. 10 U bS Ul ^ oJUp^ ol bJ olS U ^ JI 
.^J.“At“>»Jl ^Lp jLU 100 JLaj ULp bit ^J oljj J olS U»j 
y~SJl 0 J^-P ji Jp jSji Jj N lUJi Jj-* |t-PjJl Jpj 

i> i>JU> j-p l*;! c-J ^yJl ji»LJl JS jyj je oUL iyu l*P>J 


:j U—j 


m ^ & 

cM U* J ‘-Vv 11 Jr 1 

jl , «^iJl t<iJi>j! ^yj . t-1 .,/ia\\ ^y < J.o.T.>«.« > .ll »^yuj jr^ 


,uu g j 4 ±> 

^•Jl jl jlaJI 




ui! yjaJi j^Laj 


a^ji 4I.2J14JI4J1 c^wi ^jui ^-jjlJi ji .lju 
^lyJl yw ( »yJl ^J] 

. 4j ULa.ll pUIp ^JLP >, . w IW W* y ^rv I 

yLUj ^dJ 4 lO+^j ^Jlll yj U % J I 0^i t^JUl^Vl ^jA J 

^LLbii 1 ^ 1 " i » 1 § j.u,4ji-^ i.idiLi^ ii_nLijl *^c Ji _Lc> iLj . ^ 


lJUb jji ji kS^ ^ 








l^jb o jj+A Jl ^ Ulju^ jj£Jl 5 jy& tJLuJl ^ 

jjJb -U^Jl o^*li jyiJl ilJb ^ UUdJUw**! 


^JyJj .JULiJtjJU o j+p\*a ol jjj J1 col ^11 CU-VJ 

jtfj* Ait jJ {t y> m tUlIj IJU <JjJjkj ^4 ^j4 lit . jJULJl j*JLp Ojjb JaI^j 

.^JLll Cxi o^waiJl lula>Jl) ^l^Jl tl .,.«■) I ^j^awJl ol^j JJ U ^1P 
iSwijJl AjI^JI 1^>w3jj ( yJl tU**L*S/l aISLlJI j^i t^IkJl ^aJuj 
0j£JI La* Ijl>-Ij U jS bjjJ jt t^iiJLaJl |*JLaJ aJU^aJI 

<~jlS ^ ^J^t ^t Ujjt ISI tojt bit £«j .A^i jji^i JLJl 
jt ^ )a~*m\ Uj jj^JL>«> — £•— y>Ci tj^l oX^»ji U £jj 

,*ljJl J* oliUD \2\jfJB 
i tU j>*i tlulal^l lilj t jljS'Sfl ^ja JbJLp iiL* jl5 IS} 

oUa^-^UJl ^t kJ jaj jt U 4 ^?jj LjJ j3yj U*y t-i>-lj ^4 

.LijjlaJ a^U. l^jtj tli>- aj jXj^j iJta a^*JL*JI 

o* l ^ o* u* Ait t^USJl ^jA ^Ju U ^ US' 

* • 

iJoJj?r oljL^-L UJi *Ll*Jl ^j>Cj 0~>- tllSU* JjVli tJUi>-Nl 

jS> ^ 4 ^UJl ( jp AJCw* JJ J y+yjo J>-t ^jA 44 -^JlP oUj jLa J 

.UjS Igj ^lccj ^yJl <*jjaJIj ajujcJI 
Ijjt ^^t jt — [aJj ^aj jt ^J-j— ^ j-V>«j aJUU tJU- ^t ^Lp 
lili ibh jJl JOu-JI jp ^ J-aiJ' 

AjI>-I Jji ^Cj jJl lJUb .v_jllSjl iJlA <^y*>yt±j llJ^J ^JJl jJl 


i>-^iJl jjjlc-Jl ^ Christopher Hitchens y*S~: : * jiy^jS 
i~*j jt ^ji^1 ^jA jt jj«i>o y* U5j .U* 

U Jla JU ^*JI jl .lui I J jkuiU ^ j/y 

.«o UiU* U ^lula^NI 


ni "iAn 

jAxJi 

xjicji 

if! 
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^ U^J 1 * 3 Of *- 1 

r » 9 

J x^>* LULi. liil t4^uiU <j>^j 



(i) 



. Jl *j U £*> oli ^^Ip £->- oy*-' 

aJL>- 15 (j^ -UJl y U^JLp |*j capIjS <L)f l^l>-1^1 

ojJL ill J;jJ !^J^ !jlj '.j£Jl— 1£i>- LJ^i .^yJl -li 

Ys-.jJLjjdl 

^J* :t*sli ^yy-Sfl yLj oi ^IipI Ji oLuJjli ^jLl^j yL^ill 


^£,^.1 -^^JLnJI yi»w>j (2011 - 1949) Christopher Hitchens (1) 

IjOl- ^LJIJUIIj y*jdl JiiJlj ^Nl oiJl j <-5j c-Sy .^1 ^1 

. Lwlj 






Up ooyJUa, ^^Jl ^JL>- U 
oUjjU o \£ oJijjj . ® ^1 p p ls ^* ^ aj^ *aJ 

Sj*i y iS -^' L* £-2 i Uxp <jL 

yji ojujuJi 4 ^iUi ^^>-Sfi 0j+~-i .5 jyS <-^>1 aJi 

J cJjll fJi~ ^ ib • o5U.>l > V <#ti U- V, l* 


iJUi>-Ni iv s*iy j ^jJt J^>- vi^ 

t^lJb-Sd^ yj |Pwi ^JLp ^^LipI jfPltil 

.aj^Ux*JI <2 ^ 2 j 



$ ID[^ ^1p IdLA Jalxu uu^a 

est Oji- |»J ( _ # ^- j»iJl j-j OJl—)l jl5 

i*JL ^ J, «. *jj}l* N £jUJl *L*ill iiU> jt -U*J 

jl^il ^s. * Lj oistfj ^jjl ji-XiJl ^ y«-^t t120Ifcjjli 4-—1 
t£j *y*ljL> J^ ob — Cj^~ •^■^•'^’^' ^Lxi — *^y*}\ frL^j 
ti^L-SlI £$.>LJ1 SJle-li { Js- tli^j t ^ <-~ii 

iji j_^J ISLaJ : J-J f-LJt.1 t—i Ua.a-11 AjL^J ^la~>»‘i i_ij—< 

Jilt jyj^Ji iiUj ii-uJJi ^ t5y-^i ^ydi ja ^LoUJi 
olv*JI JA O^JU o%‘ ilbk liUj ‘u_,y£jyi JA 5^ 2000 
yJ' (*-f* <jt Aj^i oUI£u -A^jSM 

U ^Ll£S J^i 1 yw»^l ^UJl JUai OuJJl ^ji ( JinJ 

.^JlJill ^UbJ gSt: ^ XJUJI jUJVl JUL- J5 

^^alt 4~«JfcSn (_5J>"t <^>- OJ^djl A-jjJl 4j*»>*JI j^b ji) 

ljJL« JS’ ot jl^>-l aJl)I jV ^jAyr CjIj JS' jt ^I^JL 

^ j^i ciJUJl oJl/b .Uj<Ja>* (3^ f ^y a i ^aj 
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-4 ‘I 


j,u } \ o ^_di uJ ^ ^ .ajuui 

>#t 'ij >v i Vji VI -J^ jr-tu 

^jJu J>i ^jA ijbjJJl {j* 

Xj^y+U *i}*> 

r l^ ^Up ^ colDb £jU)l *Ubi)l £UJ oLi^l ut ^p 

.>* UJj aaJoJI ^ iSjJ _>■* ^ sJ%y&*0 ^j*j j£az}\ 

• *• •• 

•^=r ii^UA4 ^a 

^yjl A>fc>Jl dJbJL>«jl * ]) aJIi.1.>J1 oJl^J d>fcjI 

«* 

Ij^yil (j\| 4< t*»» . l l ijUaJl ^Li :jjl—II ^J^aoJI L^Z>- Jb 

J iiUaJ! Ojli. dJL:1 jZUj tfD\ oj&\ £_>- J jl^JI oi^l yt 

.SjUI J iiUJl ii\Z ^ ^jUJl *UbiJl 

iJlib <jJ ?<L) U* l*A>- o 

oiJ .Copernicus ^jo jJUJl ^1 ^>- JS UU; L/ <iJhj 
l jtj tcr ^ui flkJl ^5^ jl LJU; 

400 ^ oJl>-Ij j y?*- 4 S ol j>Jl £jL 

W 4 * J^ ^ vilJj5 yj\ j j£i\ S y^A jLU 

.L• jlxujo ^ UJl^* LJLij N o^j 

^jOu Lit llLo jJLj t ^jUJl f-lO-aJl iili? 4j s, 4l* £• 

l J A ^ ^^LJaiuJl p+*J\ Cr 4 ^ 

.^J« ^a» l y>%j 



illj^^/l jJp juiju ( j^aJ 1 pJp j Ij La j>j Gestalt iJliS/l -u!£Jl y (1) 

^jA Ij l ahJ *L-iSfl 0^ <».1 . < k 1I itl—jj ,llj.LJij 







dj£l\ iiliS Jau^ 



jU-Jl oljLL, O 

iifcS JJUiSj 40 j&\ J 5iUl j£J oLDl iiliS - oL^uJl jL 
J,LS (J^ c-jU 1*1 J>\ yiL) £jUJl *UtiJl l* ^1 olkil 
■•’ 1 vl.,i>) oi^S3l ,a J L<-> Lis' to^Ul iiliS 11 ^jJ US'j 

ULJ tOJu *b SiLJl j Ljj ^Si ol^l j-i iilljl 
£jliJl frLaiJl ^ iilkJl iiliS' JlaJ tjL- ^ JLj •£*<jl LS 
*Lail I iiL* M jl J^SLj LS t^jSl tott 

o^£Jl ti*l£i Jit iiw* siuL^j LS j\) jl jSLj £jUJI 

| y> uyJLi It. .-'i qL‘..>«...o.II ?. *lijj . (eoJUJ frLJl £jUJl «-LajaJl JLp 
• j ^Jl i-jjiJl Ai^LuX^Jl jJLa* jAj 1 C-JjJl 
t^jUJl *Ui)l J toiyi jl ji jl jSL* L J oSl 
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^jA <1)15 jJl ^1 ifc-iJl {jA i jA 50 J^\ ^Ia oil!? 

j*—-jJI ^* 0 jj 1*5 t^5—* <wii.li>*> cjj Oil jl. • > »• .» I I ^?Lcj oi 

:JUI 



wwiiJlj LLJl <^wJail Uw; olooJl 4 -i gklfe ^ JJI cJ ol 
_p^ y. tol^Jl 4J ^AJl oi^Jl y> ^jliil *UuiJl iilkJ 

£jUJI *UiJI <iLU ot /JL: ^ I jU^iiNl .u, fU jUL. 
JJ jij5Jl oU? ^Js- iiOaJl eJl* Ol*-.* <jt <5j-b» _^JL» .5yU iiU» ^ 
oUJl • juk >.....;«y Ul:yJi (tt yO Jis ot otf is y«JI 03 & 

(Jj .1i> SiUl J*»J ^1 iiUJl ^il>Jl ^y (£jUJl *UiJl) 

tljbt ol y*»*Jl JSOinl 
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.oil ^_^>oJl c ~ 15 wj UJ iol^>wJl ^J 

JSLu UJ c^lj£)l JSLii ,J ^Jj ... ^Sl j&\ oJKi: UJ c r>? JI 

tvlLUJI tUJU 


^jJ iJL/?U>* jS\ a jA 50 Lf:^. : i iilL; 0^5 ^ oil 

.olkll ^-LJ U -^lj J5LU- 
^jL,.:.Jl Li jS” i_»LU5l ./at«J jij ?U I Jut U *J u u ( Jjt 

JLuU^i^Jp.Li t Steven Weinberg ^yLu* yipjUJl 
jl ^yil -iwcjl iilkJl oLl^yi lJub JJ jlap y yst 

^ jJ «Coincidence Problem ii^UaUl ilSLi** J>- j$L*+}\ y> 
«anthropically (,) ULJl» ^jJl *- : a> ^JJl ^y^£11 chilli UJ jL^-l 
iiU? <aJ col jSl 5jlp L* y>«J ^^Jlp illzA jJ . L* j>%j p 

^jip 0 jlzU* 4 4*4 i | 1^14 O jS JS y £jlill pLstf 4)1 

US' oL>- Jb>%j ^-> t<Uz>fc^Jl oliUaJl JS' It ^Ul^-I 

(jSJ U#j .I^ *~.4> Up < o ...4. 1 l 1^3 v— 4.1ll>0 V yJl (1)1 ^Sll UUU ^y l^iyo 
^laT.-p V LjS/ £jliJl frUkall y <JljU> iilUo o^S ^y U-Ul JL>«J 

Oj&ji'nSjA <ir^J ^UL^o^y L~il Jb^ ot 

!<J j U ol ^.LaT.„.> ^JUI co ^£JI y Ul JL>0 ot iJL aJU 

IjJ <w»bj A>i .4) ^ j\st\\ IJu cjl>- j 

co^JbCU <ais>%A ol jS\ ( yp UuJO^Jl jJLo jSj . 4 jlLz>^ 4 <jljSl oJLP j y(J? 

IM yu l|oJL5J o j&\ r ^l4 cil^jl y .JkiUl yJUJl ^Lj y 


: Anthropic Principle (1) 

iSXiJl 4bjjiJl ^ j U-li II oIjUpVI :yj C Ji 1,0 ^iJ>ll 
^ L yUuJ Lj-iJl j^^Jl y> 4 . 4 I wl l olla>-^Ul oj SJ 

jJJi y U^-jSI yJl p4LS*~j 


nil^n 

jSxlII 

xjicJI 

if! 
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t ysl HjaJU ly-y jSI 4aJU <u>-U ^y 

J* JU^l <bL* J^JLi 4il JU> (MdjSJ jSJci I o^loyJI^ 
l £y>*± tviUJJ . Jju lay el j> 0 ^ ( j£*+j l* JSj 0^1 ely <l)f l* 

Oj^j cJy*» toy olS LJlP <1 OlS’ el j*m (J^ Jj* *^3^5 

^j ^ J 

^waJ tjj£U 4-jLycJl IIa ^a>iJill l^i jL>o ^yJl ila>JJl ^y 

l!p iJUiu Uji cJtf j *I >LJl >-l * jly» iJU^I 

,>* -^r*^ L*j=* £• J-^'y cS^ 0* ^3°’ ^ 1 J3^' J^ 4 ‘*-^* S~- i 

.\SJ* JiNl tc£~. -*UiJl 

li ( j^» 4j| ^i>- toJiSl U5 ^L»J*ilI Ju Jut Li<j) 

ijjUl j»>ljl>-S/| jl . 4JL»-L l* jl^» uJJl>*j L* L_u jl l~b>l jj\ 

jl jSNl iJU^I JU Jjkj wi IjlJI jl* I jl L J*L-3 Lii*J J .ISji 

LUi ,_£jil (_£jL:ll L^jw»j jl ^Jl'.t_ . j*S/l a^5vxll J 1*5 toJJUC^Jl 

3_^J ^Jl <~ZJ\ j\£jft\ y liJLP jl jJ-j .a.L-ji V^*l 0j& jl ,>• 
•* ^ 

. OJuCj* lil ^Sl e^y>«Jl i^iaj ^y ^Jl^Jl J»liJl 

Ojyuw ^yUl eNy* £• ^iliJt JIL-** ^ 4 jN ^IIa JtSji <jf -bjf 

Ia tipJb e^JUloJl jl^SNl OJj-^aj 4<jJl>- ^y-j 

iiil^Sfl y« Ujj j\ 4obU-Vl <y oiy <yUl Oj-JLyill 

cAjlfJl ^ y>»Jl 11 * jJLJ aLjl JjJ .iJjJ-^Jl y* IJyj 

of jSCw J^A JU^I JJ oii ^JUJI J .oSl olios' Cm*J 1*^3 

|JL» ^lp"“ L^Jyu 1*5* i^jLyill yjljiJl (jUaj JLoj ^1 x0 L* ^y e 
^ 1 p IJby ( 1 )yxJl d)f ^jiaj -^JLilS' ywaJl 

4 A -L .J>ll ^UJI pjl^ 

^y .^yJLp O^Ay aJUJj— JjL UxO Iajj |» > i^ al) l 5ylb oj 


nil^n 

jAxji 

U12J1 

if! 
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jjip \zijA iilt LfJ ^*$7 ^yJl iJb-^Jl j!A>- 

iknJ JUPj .IjJlpLuaJ ^JUlll ^ iikuJl oJUb IjLJ 4 jl« 

^>i..^jl ^jA • *1 yJl* 1 JL®k Jj^b 5^Jw? U 4a]a'.4 -xi 41® 

4 iUail JL>^* y>-y~jj iikuJl Jp^b OJL^J iJUljl iU -^4 IajLipL 

oJLa J>-b ^XkiJl cJiyo iJLibJl 4^J ^Jl l^i>-b 

oJLa *LaJl jl Mj .IJjlpL jl y jlj*i»*Nl iikuJl 

J^SJ |J U 4j^i 4 1® cJj < 5 ! -Upj .IIopLaJ ^-UjJI J> j+z~j jtluJl 

L ^ law 4 4*L.a Jl ^J5 J^b*- iJlioN \ 4JL>- y >.Jl 

>■ < yJl ^lalljl vliij 4^4 ,.At a ll 4,51a,'.*>II lJ y~*3 rt 

" • - 0 t 

^y® yJl j*-^>Jl 4 -JLj ULaj .Ju <; 4 oliL^j ^ jl ^>w 2 iJl ^y® 

l^J jUc^SlI ^jku ij .(1)15^Jl 

.JlLJl J>y 3 J* l j */3A) IJLjO 

^jjiil ^15 1986 ^Ip ^yij .Ojb JS\ ■ * S3j d o^i 

i,^kJ I -u>4 <1)15 ^AJI- Andrei Linde ^juJ 

j*i/l ^ ^ •*- s*~\\ 

jJIp “l® UbJ jjj V *** *, ) l IJ> ^S\ 4^J-®jl>v4 

J&li u^ui\ oLV^ 1 J J~*> ^JJI ^jlJI ^jJ\ j^Jl 
c 4 JL>-b iJb ifr 4 ^5uiij <j 5 -uJ J5 jJ j .Alex Vilenkin 

v-^aJu>«^4 L^>mjjlj 44-l^tawll Lja -.0 ^yjl lLUJ 

jl 4 <«jJla 3I i.i.tJl f-L^JJI 4 —>~*ja ^ ^jlJ ^ypy . UUJ 

jl5 j^Jl ^b«J^/l jL^jl jl*j oJL>wJl oL'VjJl ^Jl 
^y^Jl Jjli ,Jp ^ ^ ll^4 
£-a cJj yrU .UJLfJi ^yJl iJliJMl iU-^Jl 

,4jdli«^ ^/b-pl y^ij-Jl ^biJ^I ^ tlpljjJ ^waj 


nil^n 

jAxJi 

xjicji 

if! 
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ois <it ij^1 ^^mJi 

^1 j tia>Jl i*i jJuJL ii^ L^X4 ^ >i. :l l Jif tj j£i\ j%Jb w l*jta 


U iiJij •*£*>■ *Lj-i ^ v^>o illS 

ISU cUw,! ^ jdJ <J j~~U ix4U- ^ ol jyS jjl -Uj 
o^iJl dU: J*)U- Philip Taylorv^JLi <iyL. jL-. ji*j L-i 


Oj^\ |»Ap ^ J*jJI ^ \le-jyJ\ |»Lt i*Jaj jl <1>IS 0} 

jZS^ ot tJbu U-* t>_ ..«. J L * i .4jojUL/» ^j]I iiL^NL 

m 

Jl ^J**aJI lO* t AjI^>- olj U-tul ol jjSj}\ Jbo L« y*-*>“l 1 

^jJJ jj l^w Ail ja ^g.X i J a5j^I L* 015 ^1p 

^y^SlI AllL>- oU%J j^iwalll *>jjL ^JLlI Jl>t^Jl ^>*Jaz}\ i^^Jl 

d)t aJU>Jj>-I l«jlj iil^A O^i O yt^xA j^i o*Wj ^llllLij AjUaJl 
^^Ipl oliQa JLk^JI -jjtluJl i*50l oU-^jij 

^ J^d -Uxp ^1 j^iJl Oii JUljj i*iUi <>• 

Ji^^Jl Or 4 ^ol^iJ <jkLJl ©Jut j\j .aJ y J^15 

o ^j n ^jui jui ^ui: au ^ ^5t frUai iiu o j$l 

^jJiaj jL»Ljl oJLa ^Jj>-iJ A^l ^A^iL 

tljJlpLtfJ ^JUlil ^p v_ii^Jl ^ULj c r*^^ 1 1>* 

^ i^SsJl Ol>*L^j bjL>«J» llljb J^So yjt 

. I^>- |^JLaj ... JI oJLo ^ >w./i«ll jOj Ol 

chaotic jW*^./a"il) ^jl J LaLo—^ ill oj^-^Jl oJla 

.^pjSfl <—+SjS ^1 p iijjLaJl oLa^lai^Jl JJLoJ * inflation 

iplii (jULiJl aLlAj JlIP j>%£S Jj .llii* l^n-i JL>-lllj 
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oj \y Jup ij«£ju ij ^la«Jl ^^Ip jliJl 

oIpUaJI wJLi j y-iJl ^J .ijUy aJL>- ^1 iJUiil a 1>.y caJIp 

ilLjt tLollaZjlj liLrfLj i3Ljb j^i <^->waJl ^-^jLuAJ 4 ; .»«JLj .yla^j 
ySlI ^iJbiu ,JL*uJl ^y~Jl ^jIp .U jl^ <y y oUUi 
y ^y>wJl Oj^j vi^ Jjj ^ik> flUJl ^1 p bUlpI iUUJ 



. Ij y& J* L ±>%+Jxj O^jS 


y lipUil j - 


Ld.Ll^fcj ya>i JL)I o/ jJLj cij^J C|»>i.^3"ll y C> a AyJL>- ol‘ i!l>* 
.ppwCj Jly N <^JJI t4j Jay-Jl pUaaJI y £*-»l j }I y- 1 £Uj 

yuo O y* SI .^JL* j—- jfJwaJl to j j-^aJl oJLa ^ 
^jlaluJl vllij Oy* .JbS/l tf-L^a-Jl |»iawji ULu 

.ASjt jl Jjlj .Lp^p aJLsAaI^j ayl* UI^Sl ty>«^ 2 l!l y vJU>-y- yJl 
J^l y* vilLj c^Jbt y^iJl ot a~^ S^JOCJI oljl 
j l —<JS <0^ 0j“ |»3 a^ y £t>-jS/l iJUl>-Nl 

: uk ^ l/ *986 f ^ <y i^pL* us j 

JL>-jJl y* U^S jLlpI ^y- j+ jJLaJI JlyJi Jly* 

mini- SywaJl 01 ^SS/I *J*rj oLjJi; y cS^ -jPj t Jaii J-*I>vJl 
cajUlU liw* JlyJl IJLa Jly N ?*y ^Jl iJUi>i^ Lp^ y universes 
y ^ o\ ^Ulj y .JjLJI JlyJl y VjiS J 4 —1 a^J 
\<JjiJ\ ^Jldl ySl y. tjjUJl ^ Ut£, jpj o^SIJ USOI^JI 

. *y>wi^Jl Oj^Jl jijb-> ^ylp 

of tf 

Sjj-^JI oJLa o^i tl>«-^l^ s^jjJl viU^ Jcjt t^JuJ US^ 

L>“ JUJLp JllA 0^^ -li ^} ^ 0 JjJL>- \Sj >~^ aJUi^-L pLyiJl JUJ 

yailw Oi AjuJaJl J l>yry J^SJl ^ iiUJl <J^a ^SJl 

dJUbJ ^SJl c/tfUJI JSLiJ oVJ .A.UJI J ^Jl O^SJl L 4 JI 


nil^n 

jAxJI 

XJ 12 JI 

if! 
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JL-lNi yt\ ^>\ j* j uikij vJj^ oNl^JI 


^^iaJl aJ i^»*J b <L)f (^JLJl tJjSfl JLjJLoJl* ^jri La 

oMUJl y> JbJLP 4La olS* lil .1^ llU A^> ^JUl c JLJ^I 
I >«.^a:ll JLaj lb^ l^Jj 0 ^ ^Jl aaLz^mJI 

p|iilk ^JUl 0j&\ * v JL*; ^AJl AJIS dj&\dj£i oi 

^jA 0 tolj>wJl J^JLJ l)S I b-j Sj^JwaJl Aj jk.^p N 

ajS/ j^slaJI *Ul*U ejLi>-l (*j ^JJl jAj t ibl^j ^/ aJLjIp 

.oL^-j s_*Sl j5j ^ y*jj ^jua*j 

.i^^AJaJl JLj-JL^Jl* ^JLJa-sAuJ j^jii Jjl IJjb fJ tjl>* J Jpj 

4A4>-L«Jl 0jilL cJaJjl t jy^ 4aJUj Uj^J iff Jb JLP jJaJ ij 

OjJl Ct 4 £jJl Jlj'i/j cJl5 f ^S\ 

oi jJj .String Theory jljlll aJ* :j>j ^^UJl 

isS*>\^J^>- O*J A«,«,*l~*l iIjU ^jA AP * 4..*L*Sfl 

jliJ J ( j£*±j \^£j .AjJbJcuJl jUjb^J l£jJL^ ^JLLJ ^L-*>4 J 

JLp AjjiaJl oJlA yj^J J5^ i*<a\s>+a L*l*ut Jjl obJbJG 

ill Lb? J iL Jhj iLiL-^I ^u)J oLJLJDl ^jA 4aL>w* Ul y\ ol 

Jp .<*~k Jl J Ujl>J jjl1*15 iib^Jl aJJ tf I objJl J5 Jl. 

ILaLj J.--T Lf»l Aj JkJl oJLa ^ s an..AII a!x4j 0} t Jl>” 

» * # 

I 4 J jJLJ J 1 JaJU ^Uii AjujI J ^jl>J 

(^JL* JjJL>«J dl)i5J ^LybO OJL^- L* jJl jjP »^»ala 

Jlij ^AjJaJl jLjS/I J-P oj^P <L^a1 

il^>-^lll tN J>- JL>o ,J eJbJjJl oLjl>«z]t ^ Laju ilUi 

.0 J>sj& I oJlA ol>mJ 0 j£~±}\ A-M»La^mJl yjA \ ja H » JL^>- J 







^ uJbJl Jj i^\jJ (UJI lJu Mi V 

|JL>-Ij L~i iillA oi jj <»Sl tikU ^~£- 

^ OIS' U ji _*i kiil_)l UU wiJl J^A>- Uwilj 

oJlj V l* wl jiSl L« j> jlJjSlI Aj^ kl JjL«JI 

.IjjJ AUJj 4***L*»Vl AI*« Ja 

lU ii *)U <J ^51 ^1 ^>Jl £^aJl IjUb otf lil ^ Uj ^ 
j£lkl**l ji j*J uiDS ^kJl .^^**1 ^ j*JkJL 

01 0j2 IJLjj 4*Pjj Jly^-I ^jk 

i>* 3*5 J*- ^L^Jl Ifj-ii jUi JJ ^*k 

cjUjVl i>J IJLi 5^Vl iU^Jl ^Ul ^ JbJLP ^ 

C—J olf* liJiJl ^OiU ^ ^LJI ^ ck j ^ £• J&J 

oLitiJlj oJ b JLuJl c*>l j*# l>m-*Jl v^iJLI JlS^ j (Ljb 

Brisn^jy>- jL y % ^iJLs^ j>-\ ^yJl 4JaJl 4iJI oIS i*l*Jl 
. £j-^ j-*Jl l-i-A ijU jNl i^kJ ^^L-S/l Jb4 cGreene 

iUyLJl ajLpjJI JI j&-\ itL^j ^ ji JLipi ^y^L 

4j*jIj IjLSjI jljjSfl Ajjk j+ */2) >( oljjl ^4 l£2**^L* l4**A*lJl 

i^L-»\l oUajLJl jvJbl ^ oJL>-lj ^1 p *j-kl ^yaJu JLl oL-^>Ijjj 

oUJl ^11 jl ^ Uy>P SI C5* 

V*>Up cjLm jJ ^j^JI ISLIC. jJL Lfkj a.<w> 

• yw»^l ^UJI 

til'C.-^ll sJLa .■'..> mj jlJj^Vl 4j JaJ i)jl»t* ^P ^L»U Lb5 Cal l JLiaJ 

^ja <>^ tL» UlOAt JL-. j£Sj 

l^i :r laj ^wOwaJl ^ (A*J jJl o ^aJI J ji I ^ ■ aJjL>w<JI oJL^J 

^iL^aJl ^yJl ciilj tlJL>- ej-*v^ll ^LiJl pJL^ ^JLpj .ULojp 
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j ioiL>»Jl 5Jjl 4 j*L*I ^Ul 

J .iiU- olil> ^ iJJ^l jU^ilL- 
o t.i 5Jl>-Ij ojLJ L*jta JUa 44aL*«JI e JLa l^iL>«j yJl 

. j yil yJl li-JUJl iill? ijai J tjii (.£.1)1 *(jy«Jl oLivdj 
l^JJl { j ^^Jl JLmJI tljjiaj 4jljjSll oJLjJ j»^Jl *i ^LaJ 44-ip *Ljj 
. 4 JI lSbi -1 Quantum Gravity 5-iS oSL- SJ* *L JL* 
< = 3UgJ'>Ul oUijJl iJaJl ojjh ji 4 -LSLJIj l: a.1:^1 j 

J JLpj .LoLJl ^p i--*LiII ^*L« L$>- jiaJ yJl 44i»- jP*a Jl 
oJlfc ( _ J -iL>«J 44 j^ la'.ll 04W9 Ja—jt ^ :5JU*-lj 4-j»P iJllA 4 Jl>- 

44-JjS/l oLj>«Jl ^1,N. yjl jljjS/l C-iJLJj jJ 44-5 L^j^UI OiOyJl 

Ji lUL*^. l*iil jJl 4yjl JLhjj jl£JJ tf^iJl jL^I J 4.kii ^ 

! 4 UJ iS y.J^dl j ojl iUuSl I J 

yi5>J ( jLj^/l Ujjj) XjOaJI j J ilsLfil oJaaJI «JLa ji ^Jr 1 L*J 
J U *)L*j>- ll^Lj %»p ji ^jP 44jkJl JP yJbjyJl plao* iUiN 
jjtfl 4jlyNl y ISjS A, c-li 4^UI jyJl oLJLJ v-1^4 
i.jJcJl oL-lj-Ul J Edward Witten y>j j jl yl y> 
yiljl J**Jl lift ji 4 i~*- -Institute for Advanced Study 
.45*531 LiUJl ijfc y \^S p\ fJtf ji -U^- JL* iJkJl ji 

^J>Lj jlkl La j^ji 40 Jj Jl>- 4 . ,>Lj oljisbj pj.XaJ y* ^w»lj 

iJp yuLC J*)U- y -‘supersymmetry jiUJI ^LJl* Ji~± ^y 

. Jaii ; jJLp Jl iu- i^laJl J—U 4 jjj jjx Jl iU^SlI 

4jjikj JL. j^Jl jy ji |4-*Sll yS/l jtf 4<Jl>- J J^ 

■ **■■ yjl j\ oljiJl _j1 40 L:Jt» 4o| t ...jLl y ^UiJ olkJl jl J.} (1) 

.ij\^ 4 JU- Jl 4 JU-I y f lkJ( Ji=J 
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—fJLLJ jS— 'jZL+jj jill £• Sy JL>»y — jljjSfl 

US ySfl lx d>tj !^JJI .Jjy* Jjl JS^ 

JS ^Lol JL*j <jt ^j^oj ol»ut ajJLc- a-lj>-l_j aJby ijjkj illiA jt _jJ 

.AjujSll il«jSM (^i U«*JIp eljj 

oLj^I ^y iaii ^ JS - yp fply- olb 

i.Ap ckJl Ujj JJLfl .dUJtf i-^l oLiNl J J; 

iJLojJl* y> JS\ «superstrings iiUJl jUjS/l* ^bJl ya j^\ 
0 Juu jt i*Jl J\ ii-i>Jl yp ^j ^superconductivity iiJUJl 

jl y£*j L$j^ da*- aJia>^» ijj'y jz>- 

eO>-lj c.^.»j oJLaj . C-jlS’ ut iajlia (_jl jji taL^jSUl ( J-**jJ 

l|Li O^P LgJl Jj 43^)11 ^ ipjj oiUl ^ly*- y» 

.aibJJ { y>£i\ i Jjj£c}\ yP Lu^i 

s 

jl 4^-k ojj^\j L r^i\ *U»U!i oly-Jl y& ,J 4^L-bU 
w»L^Jl Jjx*Jl J-iui ot y* |*^yll £• <3^j 

gSbJI y- %‘U \jJi c^aUw^t clfcip ySyJI ,y oU jJUl y 
Jp-1 ^ -^i4- J-^>-) oXX>Jl CsLj>[jJ\ JAJ cSXX>Jl 

jUjSlI <l)t ojSl>- 

o\> *t5. -gr jSfl JU- v-l—S/I r L^rSll y> c~J 
i^JLpl o.^ ydl (J Lz\JJuJ Jd ktf j*\ j* iibk 

^y £>-jSll ,_^p t5* cr^l ‘V?\A*r^ 

.i^kJl ii jL* 


iajL^JI ^y .Ii>ojJj Aj^kJl oily iJlfc i^«»Sll oj 

Jj N Jj tilxjl #^ (J -1 ^ *•- ; * 1 (^JJI j*JUl (l)i ^>W4 
(_gjL.a-»JI j~-a’\\ ^«ajj cijLJl 4.T....J I <Jl^«JI il*jS^J La LUJi 
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^Jl 40^1 w La^J 1 p l *0 ( < U ^1 s ^ ^l *jlj ^ l^ji Lfojj jJaJ 

^ttJl |+JL* ^1 p ill—*- jLL* ^^Lp oi N 

boJ JO^I UlUl oLoLa* 4jJwaJl ij^blJl 

■fj? 51 


olilkJlj o-jiiJi &.:>« JI olilkJl »JJL1 lj ^ tJ^Ai^l liL* 

.^ ■ *Jl ^1 p jJLJ Cr* f*’^ i-jl?-_j^31 

tfU» *U, L y^i\ ^OalJ lil ^ l*Jj ^Jl liU 

Ujj t&L . j^> » jl jU»l ^jj <c£\J kJUjJI }jJ&- IJLa jjl>w Lwj ‘<wilis 
U jl iL^\ I i-JL y. US t^yiUJl 

^L^JI LljS - !■»■- ; a i ol J&+J ‘f 1—^ x? L»-syj ^ 

ijjia.> (3L- Ot>- jJp jL*jS/I tlllj oS/ I^Jaj tjUai»-ljj .iUjSlI 

jU>-^AJ iLli j'^S j ji Lf.y» toJ_j lO j£}\ J..-6I t, V1 ^i Oji^jas 

. JUip-^I Ijla jt u-ilLJl ^ t yL^ r »)ll 

UUNI iUuVl vUUd J^JI x^Jl j^i cdUi *ljj ^ t> O^ 1 
!x lil .l-Uji lli^5 0 ^j£j O^j f Ul LL>i-^ LjbhJ ^yiaj 

i(j0u ^J Uj N llil ’j^Sl) ^l*ul SjJL*j 6wbji ijjlalj 

41—Jl jL*jS/I 44^dl>«^ J5 ( jP 0^ ^ O** 

44jlili»> 4 *jIjJ*4 ^jI jAj oboS/l ^pl jj OjS {j* JbJL > - ti-j^oJl 

jJj JLi] .4 jlLi>»j* OlytljJ 4 a5c>oJ 4AaIi>l 4 0ll>^>-J 4jJl>«^ ^ 
il^lP 0^ ^L*jt o jJLiu oJb^lj i0^ jiiJl ^j/aw > 

C^pl pUi iijLiu ^UjNl i^pLj <a^. 01 500 ^110 iU,j 

(^1 4^^1aj* ^ 

V^ISUJI o^^Jl ^1 ^ i iy fl\ o^UL^JI J^i ^1 
( j^a>iJrf 0^4 j SIj>\*d*» 4/ijjhj ii—I IJUb ^«Jl 3 <1 JI xkcd 







^jA jlp j-s** iiUaJlj ojloJl oi ISl* . AjuIj o j£j I jj yiJlji Iy»-V 
ISL» iLU->-i !J£L>- y-Vl Jji .ijJwaJl ijJbUl4 AjJbJo jLjjl 

.i!^iyi V*:Jj\l y^JLJl .tflJU j^o 

yp J-^UJl Frank Wilczek dL»y±j viLI y yLyiJl ^yil 

y SJbJb>- iiy? c*p y>-l jUjVI oL^Jbu ol t Jjjj sy l>- 
y«jJl yp SI Cj» oJuJL>~ aaj j\u ljyjj ^byiJl 

JajUJI yi v^Jj ^ w£jli JajU- yi p-j—Jlj jj.A^wiJl ^ji -Vjl 

A*i J-i j i £-iJl jl^Jl Jy>- jy ^yp jij 

yJl ^aApjJI ja J jJj J^t je y*j dUly jdmJ oi 

cOjj jI>«j Aj>JI yip Oy^ju y* jl y* JO V AjI Vj iOjJy 

*±US £•j .aJ y^u yUl jJliJl Ujj SJL^Jl <><jJ Uoj 

^1 j>-i jJL^* L*^j Oois^ yJl- jI*jS(I a^pLij Jiyi aJUi?-I ^--^1 

y Ail yUj si .iyaJi sy. -jtjSii iysJ 

^buVi AjpLj ji yi y* i-5 y o j-^p ois io^jbcu ui yt* 

iJUyi J^ly 1^4 j t(^xJl .. .A--^l-Lww j! a~**L*j>- jl) aaIz>*^ 

. 1 * 1 . jsy ^jUJi *uiJi o^i v^i yi iiu>t 

cAjjlaUl aJI a?u!j Aji V | UyJj jJL j Jj <JJL)S jl 

c^a.y jlt^j UJUj jt tlyy>- jlyVl JJjCL* Ij j.l^i 


V caJUJI oJla y^ .^jUJl frUoill aSLU ^ yLJl jiJ^ 
y^\i p'L^u ^y aJl^oi^ji aIw^ji oi _y^i y* yVV jjp yj 

jiyVi y 4 : v jjp Aj^i ^y-S/i ypj .jboSli 

a ^^J L aJ j-Jl ^*p cUiL^ai ^jA oJ^-lj aLai ( y A^J^oJl 
.IjjU li*^l>-l <Az>%a { j^\j>- yiaj o 

Jiljl jJLi iLiw i>Jl oJjb j! JS}\ d\ Jijt 






y ^^-jJuaJl O- Jb ^JJl 

to y^'l byyj l* 1 * 1-1 ^1 0 )jt\ tV fl <-ii ol£Jl <&!>Ul 

<1 QAj ^ lv_«—l—Jl ^JLP ^jP <».»itP IajLipL 

L5^ t,rO^' v-^U-t OiJ £>-J^* jl - s ^* 

*<~* ol£Jl J^e ol ^ ^sSf ^ ^ ol :<~ij JI>JI IJub 

tiJjj^ <?+% <£rtC* I y\S ji j) ! ^^1^-P jt ^ ^c*j yy ^1 by t^JaJL 

(. Jl^- ^1 lP It la 0^£» ei j— <j^I 

tUlSJl oU*Ljtj Jil*Jl oIa J*>j i^kjl j\ 13k j 

j^4J c^AJL^j .<jL^J ol*J jj Ujiaj t^^laj d)1 l^* J-*l JLia 

probability distribution t JLi*J g)y la,;:—. ol 

jlj^i ^ oIajS/I <*pUjJI ol ^S/l v jA ^l^jt c/^ (1 )Ia^>- j 

(jl — (Jli*Jl ^Lp— ^a>«JLJl Jjkj L*jjj .^ >» s^1 JLaj C->I 3 tOJUil* 

^^Ip dUiS to^Jw* *1 y- SSQ* ^1 t(jl^Vl o-U JSLa 

^ ilLjb ol jl ^y ^jtj <JjV I o^jIp 

aXj jk> kaj yS 0 y iJajb 0 ^JwaJt J _pjl iilU o!3 d)l j$*)l I 


J jin* ^*ljJl JJjj Ujlaj d)1 j^4j JiL 4 x>j (^1 . ^£JL*JI 

oU$l ^1 -£jUJI *UlAJI AiUaJ JLi^l ^LJ^I ^-iJl ol 

d^Jup J y- iilk \ZjS Jl4 jju ^ jjt to^£jl ol ^iLl^l y-1 

•V ^* (>^3^ ^ 

. I Jbl LU? jJ Lw j j tlJuo ^Jl Jbu LU? jJ ^J oLw^L jJl ol 1 
ju^'y 1 iJuo ol j** ^ iJub oyi t juji ^t ^ j* 

. I1L0 <AjJa.ll aSjJJ pJ 

lj\x>- I ^j *. o 1L *oltjj>«Jl ^>-1 <^>-U 

■f^’Ol Sa i-^ 
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01 (Jlp .lyiS - jljSNl (Jp oby*Jl *Lyi J~J 
yj ^ 14* l£Ui V ^Jl C^,UJI »Uill oik :U£ i^t-lp 
o jl«J (_<;y-S/l O’L^^Jl y» J0 Ja3I »-Ij^-j t j." |*J 4»j>-U 

!J>1 

‘V-L.'yi olv*Jl JA jL^t ilL* liU : JluJI J~- 
oUjt I jy.UIJ jyJI -Jl.- jasVl <*p U, jjy&yi 
olkll iPj^. JSLu ^ tlJjlIjfll y. iibiwJI 
^jU^l oiUJi liUJ ^j\l J* Ujl>0 ji\ «aUt JSL* 
0 _^j bU J»L«c»j^£Jl Jl. 4...LH (_£y^ I <_£jiJl ,j. 

?o j y£J>l y 0 y 2000 Jilt jy _, jJ\ 

v J! >B ^syi 

^.L-bU iLU- jUJ^I OIL" jyJu l~j 

( y Iji>-Ij IJL-L^i ll£ j! ji cijlyJl i y . Jl*j 1>-1>u yL j*J —i-iLyiJI 
olj^-ljUl J£ jl (*ii« 0bf jij bUli ti-lj o^Lo. yk <«... r klI 
obyfJl *Lyi jUJl JS J^ yS^, U,j ?villJfc ^y-^l v-L-bl 

JLyJI *JaI—J J tyT y*J ^Jp jyjl jl£ y llyb ojbycJL 


J J»- yk <«~k)l juft J>JI IJL* bl U 0 ^Li\ J»Li Ujj 

.Sf r i ^ U5 jjui j>ji ijl* k_i^. j* ‘ykSfi y'yi ji 

iJLftjyjS/l c^JLaJI <w3 ju^ ol^ 1 ajL^JI ^ 


^Js> o ^$ 3 l j! bU ^r-i ^ j* ULp ( ^ r 

4,w.. 1 Wli ^jl^i bU j +mj b?jp l4> 4*w»A ^jgjjl I 

ill ‘ r « ^ 


N liLJ ^cJjl>- 








LlJI J\ oijjM' ja jujlmJI J y>c liU 

5 

jJLiCj of lij L* ^ j~£ ^jlp Jjj bUj 

IjuJI 11* *Lj o^531 j* liLi 

jljSl ^y*-J 0^ 4-4^ ^ol l^Abi J jb-4 tJLlol 0 jll>- 

y oliL^Jl v^wj Ljp ojlaj p-I^—*<“■ Ijbl ^JL<11 iLli 

y io^5w#j olil Jl La I y ^Li io L* LuUl ji c^U^loJI 

«■ 

.ybO' 4 ^L2>- oj& — i^iLs^NI ^LuS/l 

j\ l>y lw2JL^I Ut -^- 

SJ^jJl i.^1 ^y i*~kJl iSji ja -JiSfl ^Js-~ tSji gj 

llUjjfcl ^yiL Jljj [a ^jJl JJL.JI y»j tGrand Unified Theory 
Jl y£- ijJUo pJ j^jJJI jA la.«j) oIJjJjkJI «-L> JJ IJbJLi 

^g, (jjljij y AjjJaJl oJlA Jdji .(bLwjl 4 j»jjL lOLjJki ^P 

-wa>*i; ^JJI yi 15.y 

OiJ tOlwijJl ij^^aJl «JL* o>uit li^i tblloLa* ^y 

LjjL ^ykU ll>- a->- tw-~. baJ j j£j <Jy* 4j^» iLijUkJ ^y 

•» 

. ^>wxil i*yy- 

j j£}\ y pi+'AcW y Syi vdJi5 Jq :Jl ol* jl jb/1 y>yU 

y y <JL^ 1 )I jlj 4^jNl 

bl ^y>- .LJbl ojxl* y J-%*^L** 

US’j 4 ^ y*j •’Ij^ L* «JJlL 

Cji tlL^ ...ikJl Jl- isula^J ikJl JjU ^^JUj Ait jJ 4 JJ cJLi 

.Xjt U ^ 44 ^ 

I ^Uub/I i 2 ~>*j yJl jl^bD ^ajj*a I j»-p^ ^Uol 0 } 

jUJl Jb«XP JLwJI JLaj ^41 


nt >4n 

jAxJi 

U 12 J 1 

if! 
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<_jip j*-$->L>- ^*il jJI 

UjJJ .< > U i> 1^ ^lp — jjp ( ^>~~ J oJUdP ljJb»«J <jt 

Ujj .liUJ p-$£y \j>*J>j\ ^p y (%-fJUT 

U oJiU ( jP 4 oUjjJLjJl ^La* y ^yL Jj wL* v- a 

.oJjJL>«Jl oJUb y oll>fc4 4 ^y>-I 

b^,» y ^jl^Jlj bl>- <3^P ^JLoiJl 0 ji 4lJl^b 

N jtf O^^Jl y2>%3 ^^Lp yjj^U b .»«Jbl IjJL-^j 4<*-JaJJ 

Ipj^j 4^J| jbjfcfljNl ^JUj < w- . Jg b <» ^ t JLa3 .J-j y* L^jy^aJ 
oljLU oil* bi-IIS'!j oy*P y« j^SbUJl ylyil ^i 

<l)t bi.liS'l .SJbJL>«Jl y* oljUUJl sS^\^a £A 4oJbJl>Jl oly^-gJl 

4 <*Zjla ob§ y* Oy^oj 4 UL 1 U U 4-—«Jb ^y jS' 0 y* 4ib*Jb 99 

iiUaJl Jj caJjS/i oli«3>Jl ja -ba>- JSLi 

. JUJI ci^Jl J W I>j i+Ui Jiji N ^JJi 

environmental Ul, IU*» ►LjJ-aJI JLa* cIJLa JS Ojuj 

l^l %_^ 1 » Lj>t<«.JaLl U-.L-SM c-jI jiJl J*3 j .«science 

tfrl J UJl aU*I ji ■ 4.1- l . j olbUx. <-gJhlj ^C«Jj 

aJUJLi ajJl>«j L;yT IjJl>-1 UU Jj iSJbJLi ajjl>«j UaJlpj li.-gil Ji>-1 ^JI 

^JU ^ d^" 4bjl>«^j Wto 4>i^ jJL» Uj y . ^iJJJLS 

"(iy>-S/l ^Lp- bJ^ Ujjj ^bJjS’ es* '3r^ 

L^JJJ .O^L^I^-Nl d\jS^\3 *XaZa t^wlj 4 j jjJLs 4 jc<o^ JJL* 

4 j>iJl yLp 0liUJ 4 4*^aT 4 <j ^oj IJbl £ju ^y) 

.<ulp yb ^JUI 
.Lj-U jZa! Ujj ji 

IjJl SI 4<j^I U-S^il^Jl^p 


ni >4n 

jAxJi 

xjicji 

if! 
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.^ui dy>i \j* jliicJi J 

dr* jtJ^J £dJ^' jr* oN^II jfi\ J* 

L^jI .lf>«jjl; *jA ^Jjp AjjJl <oc* c^«i«<I L*> UjlapI j Ji oiaVi 

^Lp LjUL^ il jl ^ ^p 1^a I>- -x5^j ^1 Sj^aII 

^Apl>«JLi oj^»li^Jlj 

. JbbU { jjhj*\i' to jj jt i£ji ^II li> jj*J 0^ Oj* 

Jju Lr £*Jl oV .i^l oJub ^ i*£>Jl jl \^JuS j>Ji U 

J UjJpL- jiJJl jbc^JjlJ j-aJI^ 1 ^U~iVl JS Jl jl 

. 4 JUJI iJycjl iJUJl ^1 J j-nP jJI 

k^yrj j* jl L-pj IS} 

.<JLj^ 4^/I ii^ jcoJI ^1p LjL^Lui*vI of N t aJIS j^£J l i~4-*lj 

£*l^l Js^ £• J *'^ 1 l 5 ^ jW crM J^' ^1 

♦ ^ AjL-^-A L— *\y** Jl 














jUlili JjLuujj 


-^-jSfl ^ ^jJt ^P pJipS/l yLijyJ'- < 3^—1 J* 
U& -iSj^^r O^J' y Lfl j&> jA\ ii^yi 

Jjli <15 j ^ 531 jl iJLl*-l j^Ip cJl 5 144J3 i*j*Lw* ^jbl JjJ 

»U«Jl 4 j 1 0 jA J j)l ( jAjJ ti-jiL>Jl y <1 jjli 

4d.^j *^p L*L*-> o> w4.1i>*j L*jjj .4«..ta 11 yly 0y ^L»l t yii» <jt 

* - * * . % * 

. jJLj U 5 t^wJLiUj ylJlPj c— j jP <Iu ULL- 


i^.jLiJi oU^Ji 4J1 jl£ 40C j^£Ji ^ 5 ^: ^Ji jji jti\ jt ji 
jiiJ jJUJl Ijj ^I dj& jij -y_y>r\* L*jjj 

^1p (3?^i ^ ^cy-^-^ (^* *3^ *c5^yU A^sl*i o^A^Ljl* 

Vt jl$Jl y <*^li JiaJ <l)t v_i*5 .L^ji 







• • 


j L*-- *L_Jl l f$j>- oj Jj Jy- jj-aj V l*f 

jJ Iil ^ jJl jljjjJl vlJUi to .4 J y~ ^jVl i_S ’jS jljjJ i5-i>Jl 

AjjJLJl ^S jaJo il)f ^*io> (_5^ tS^* (3^*i t_itoLjO 

£j^\j 

toly^Jl op ^o>o* L. ,y> <*-JaJLi aJjUJI JUi^l jl ^Wb 

Jjly Jy oid;j Jji jUiVl sill; C^ilkjl ol* ^ 1*1 i| 

■» «■ 

jl 4<A-JaJl ^Jly jU- ^IiImj ^JJI 4 JNI OJ .IjjJ jhJ 4,*JaJl 

j^P l>-j JjLJl Jau 4JUS .*LLj y>~ «— 
olj^l £^l JJ col j^J\ Jua 40U If)^ ^ililWl 

.^^Jl ^-J j cLaJL^^Jj LfrUu.-T of ol^ 4 ^JbJl JUa>N I 

UUaJ 4 ^-I^j O^S J c ^>- 4 j^i 4Jl>* J Jp* 

ulji\ ^ 1^1 j! ju* iisu: uL-o &>- 

44«mJU Jj" oUL-,1 ^JUI *]1i 

C^i *l5i 4il>- ^UaJl <*iUS ol j^p 4^^^! I *l*JUJl ^ja 

L 5 Jb^ 4yui bltj 4U, 

eJicaJl obsl^ll 4^-^lj U5 4 ^jJL>»j Jj) £ jj*p Jp 
^ IfjIS jjlyjl ji Ul .<*^ Jlp ^^1 

oj^iajj 4b )jS L$-»ta o*i* ofj y* y* L* <^ 

44 jX» j~* ^l^ill J^J .^Ijill iilli) i-^ki <>\r> 44 as£j 

ijL^J I41SJ 4 ^^ 4 >^* Jljj N U Ji c->-^r>- 


»Jla Oj-^L^ — UL>»i~ fL*JLaJIj cJIji V 

.bJ^ llLo v,4^aT IjI J L*J ^>«jj .oVL4J>-NI 

Jla 4 jI JU OjJ c^A ^iLjl .tJbl ^ 3 < J Ujjj 


nil^n 

jAaji 

XJ 12 JI 

if! 
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jAl y JlyJl IJL* y Jl*JI jl J J c V b£JI 

tlS* lij t jt ciy .y>«Jl j-SCdl jt ^Jl±&\j <J>J\j 
^juu Jli U5 ^y\S (1 UU jlS Ay* .a-JJl ^»U£l-I y 
IJL* y iy ti'i/l JlySlI jl?- 1 y Jacob Bronowski JLJ yjy 

iil>Jl aJu» y ajfl..; jj5o jl j^4J iL* yl>»~i «_ jLi^DI 

Jj-aj y» L5 UJy- J^j jl Jl yj _ y^ y**-i y_*lS 

J ^1 all—>-l frl y* IaJLp jJb l» jJk j jj .*>■ yAA 

* Ji N y U_^ iL‘ jl ^yai wal oli iLi 1*1 oipl cb*j 

‘ 4 *^ J ‘ 4 *??^ £jrf "^J J '-fy y^ - 

- “ * * 

^JLmJI IJla o| J^P oU^JluJ £• lijL-J 

l 5 yl y < 3 ^-^' J j' y **J .* ^ 

y jJJl llfc tj-- U JSy ^.bj .oUJ)ll a-JJl y 
obyJl aLyj * J*iy>l jljftl J* y 5 JbJlj ajl ^1 olj>Jl 

JjAUI 


Vlsfll Ua ilJb y ^iJl J(J_ Jl Jl ayl jl vyl Ilf) 

J^il y L»1 Jjii yj *il y Nju it» t ( _y ilL-A ISL»J 
yf’ A^JL>Jl a oJL«J I 0 jyA 11 1 j LjS/ ■ IJLA JjLj U '•> 

UJ 5 -Jly>l ol^jJJI JDJtfJ 4 J^JI <U^aj owjUj jjkjl 

v L£Jl IJla iljb J o^l LS, .ULi u^^JI* v*, jl JUi 
iL-V IJS - JL*- jJUJI Jl>y»U5 1 JlyJl II* y (% JUJl yU-1 tUul 

J Ojj LJlP J^i c5*^^ jLtVl 1 JLjuJ .4.>.4.- — L^Jl 

V^S Jii t JI>JI J5LU ^Jl olUSOLJ AJli c yjcJl jJC c jiU 

iiyJCftJl 0^ t4J tV-ijjLi t j*j ( :^l^)1\ ollici {j* 

.LJL>- ^ ^ y>-V1UljjJl y 






tpJL*Jl y joi LJLp <w*>y 44 ^»a) cjjJI 

y*j o^Ip Lo^i JLm^ y*>- .(ISL«J) <!. ? .« *1 (jt-JLj 

.Liijul uL Jidj& 4^yi ji>ji ii> y lui^t byi 

JjP 0^-L 4 93 J^}/l ISL 4 J) !(jL-J 4<Jli«Jl ^^Lp (.LftJJ 

Jj 4 jjA- 93 y>jVl *UJ :y liU ^ L. j&j 

<L)t ^1 o^l yJl <L5LyiJl oliL-JL y^u 4(^1 yp 

y^-j v^jJl^JI *lil*J* L$-<w^j <> o^> c^' 

.L* ajIp <1 jyu ^ bJ^i 4yJlp JU- ^y ^llai)l ot 

ilb* oiii ! y b li>- JlyJl IJla U j! y> yi\ o^ IJL^J 

yJl oJL>-^31 ll>* yt 4b»-t jl N yp U>y l* 

oJUb oV 4<w.««.lall <-m-I jJb o~L>w* oUU-J l^P ^JLSj jt ^la.»***■> 

^ ^ ^ ^ (_r»i» ‘OiSl' '^>- *rij* jp «l*^Jl 

li>- J jIp4 IaUj ^jUcJ! A»>..^all aJLjLu aJ..^aj —UL>-t— Q. laii.« 

«^L5» lio>J ^Nl Jl^Jl^ib^l 
Jlj^JI IJla ( J>»J 1 _ j I*aII ^a)! jjla.A {j* 4<kiJl oJla ^s>~ 
^jJl U» : Ji» £LLp I^Uil p\ ik-^l y iSjS i^LS* ^liJl 
t_5* cT**"^ >*** *jp> <_r^ Opi 1 ^l.p- £^i -A* Oj£> ji 

.^sjp ol : s> f*S\ JI>JI Ujj ji «?^UJI cJjJl 


apL*a> ■-' .j] i^JjuJIi *z>-p U ji ^ajI it^JL>«^ iLjt 

La^oj L* IJla . ju jl>- ^ g *j aJ jJl>- <i j»j> ^ Joj>»Jl IJLa ^1p ^ 1* -V' 

J jlaJ .LL—<• ol»l>-^ll p>pa p\ i<Jl>mJI a-^jJI ik—Sjl 

+ " „ 

^uaibj IyJLiL frULp y* IJbJLP ~ JjusJIj“ 


t^yy^oJl y [a ^Ji5 j Oj>^Ul ^JLp l)^ 

y>- pJj c^JLnJl Jb« tji'i/l ^Ip <--^UJl ^Lp 4il^.«.^,>Jl 






C-JLsA>* L* ^ la*.* <jl . 11 oJjb ^a>- Jb l> 0 J* d)^fl 

j>uJl ^ .«?iiycJL Jju liU» : Jl>* ulS Up 

oi i^y* u^ <L^li <JljUl IJLa jLipI 

AJlS ^JbUl Ow2>^ ISJ ut .U <w*y jl£J cj^iil %x illjb 
jULj jii tULjJl jl £±jbJl jt ^*jii3l jt-lp jl *L^> *L*1 p ^Jp 


oJjb 


<j jixi oUi jj o^* juJI 4 -Ll*SM ja ^yJI ^ jl:. ~> 

liji o^jp <*5l j>~y I bu^ i^jUUL UjLi>-I j^4j 


<Jll^ I oJjb ^^Ip ciwn^UI IJL^Jj ysl j>%j ^1 p 

\ Jly* <JI^j N £*j lJUb ja UiJl oJLfc ^J^ j^U l 

.aJ ^juUI ^U>o Ujj U-jJ j tlUap liljj J^rv L* 

f'l y*n 44JJI cJl«*P^ (Jl>mUl — bjJL>-“ if f? (J-*P < jUt AiJ 

^yty JLi" ^ <LpIi* aJ^pp Uli o j^p 

a* C^i^l UJi 5 [+>\ J, ^—>J SO-li ^)/l J^jJl yy 


aS* j>- 0^ if jt* U-liS'l .ixUal) iijl>- jUii 

y ^l*Sll ^Jl ^ixJ ji N Jy- 

oi UoiUj ^UJ ( jXi*\^a j>*j ^1pj c^' W^l 


^1 <^L>JI je j*L *I ^UUj oUJli J^aJ U S^L 

^1^11 xi>J jA-Jl UjUjc^I ^ 61^ jl Jl ^UJt UL" 

jvJ i^J^UJ ^^plUl iJjb ^P frLil^Nl jt ^y 

oLp^Ua^l ^*j) Ljj oLa^Nb ^LJl 5^1 jl ^Ip ^y 
^ oJi>wUl oUN^y a^j^LoJIj i)j*Ay> j* I^jp o\ 


^JLiJl OJ J jAt 0^ ULnAjVI ^(jjialJlj frj. l’J l Ajj^qLj OJaji if** 
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i)\ ti>-LuJ) jujJI ^jlp Uw ”0^ y? jcl* - ^JlaJI 

.o yt—Ji lJ! ijJLJI <IUp1 ^ <Ul Jb y 1 L^-J 
^p c> Jj^ 1 ^LWJi iL. 4Jy3i sj^ jt 

*cr* dfi <J\ *y*m 0J* J ~£jl jl>U^I 
Jl y <jj&\ ( yjc^mA *JJJJL£ \SjU0j LjI US' tiij yL+i\ 

*\y oi ^>1 <Jy~* J&j J V d^Jl JP jUjl -LStjli ilL* 
SI t*God of the Gaps oiSI yJl <J|* oj j-a i j t SUw js> w>liSJl I ji* 
J, .^^JJI jl jUJ^I i~OJl UUi^^U <Ul y>*uJ 

iaP N jJUa*JI lJU (jl O^SjJj ^t j --**1 *UJp <j j 

J! 1 jl J! Ji>« dJis c^. M J< —i u-Ji 

.41^-1 jl jl yJUl ^J>- JbJL>- y*P Ubl 1$«1..^^7 ^4 Jby 

U>- jSy ol **y N ^ L» *y 1 JjL>mJ jJl 'J-* ^ 

«* ^ «• «* •• 

ot ISJ Lip NjL-J ^jkj jlj y-^b/l yp 

ojy JjbJ y iLlS’ <PLi ^JUL jlj cLila*4 L* ^y y ^^JiaJI ^ , : .„^4lJl 

.4*pUJl i^Mxilt 


) iUfluil4J <a\l>%A (jU* il^LI ilLjb (jl £L-pljll ^j4 
0 iiL>-^/l o\ .i^jJalJ ^pUdl lu.fi J5Uj . ^ U 

I 4 I 4 ^LS y*LI • •l^ ^ tp-ai* I 4 I 4 J5 jp 

yoiS/ijl tisu ^yl jt US’ ti—>ii£ii ijLa i^i o jjju 

*)lyJLA L 4 Oj£j (jl L« 4 JU 4jt ^IS^jl yA ljL-4 ^jlaj 

iU j>iJ yp 4J| .i^>-j ojjoJU jJ JLSLJLj 

u -a~a> cJ ji 1 cs^jbcJi (ji y^i jl uy ^i> 


nil^n 

jAxJi 

xjicji 

if! 
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dj& Nl ^ J>\ lJL»j jS-H I i*Jl jt JO N dUJd * 

.JjVlijUl 

U^Ul* jt ^b£Jl IJla l*JLi* ^ - kiJL- idJU 

<JU^> j«P ti*lp ^jJUJlj frLjJJl d)t y j^Jl* 4jtj 

Uuh ^ lio*d p\j UiUI £>t ^yo . JI>JI IJL 4 J ^JUadLJ 

tj' jJ* “X^rij.^' -Ojjpiy\ £jj ^ 

^ j}t3 ^ 5 -P 5 '^ jr* ‘£0^ JA 

±rj ^JlS -^j') ' 4 ; -^y. 1 ^' 5 o^' c 5 * wU- 

dus jjU j; iiu tj^lJL ? jj ^ jj ^j^ji jt oj psy\ 

Jl ^JL, V \±* j£l todllL Ljo^J JUi^I iJbk jl* .JJ j, 
t<Jlt*Jl J .-.— 0 tU ou <JU^>-I ^jA jS t 

t»* 5 l/*' a - ‘err^- iJ 

«■ mm m 

ej'^r’" 4 / J-J*t j^i J*JJkj •£_*'.£ ^JJ 

Js^ ^ ^ OjIS^ JSj j^Jt *^0 j> u_4-£ ! Jl^» 

*JL>-ut* <L)t ji JS^ ^ .jJ^J il)t J-J j^SlI olS" 
kyjai dj£j oi v—>U jlS ji JS\za oil uti 0*^1 ^ 

.0^1 (jJL^^/l Jt* 

j i**U- ^ «Origins Project J yjH\ £ jp*> '>■>• flit 
'•i* ,jj» - cr^-d t5 ^' J-^t ^jP JaP idjj o^it ^iJl Ujjjjt 

^’jJU .JLJIIJU ^ JUJI Jj &I ^iUJl ^jt jt ^1 -iJL^Jl 
V JU lit J^j .^jVl JLp 5L>JI obj HU: JOy 

ij.i^. > cdlii5 tk'.’dj cL^j Uu ^-$3 t J ali UiL*i > oUT dJUL^j 

pJUJ tdiJi ^1 4iLj^/L> . — (ijjtJl ( j< a«> «Jl I 4 -I Uj- 
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Ijy# *1^” <^JJjljJl *LLjNl^ *4 j jicu 

f-L^J <h » o *>»—5^fdl Uub ^JLp oJLaa*J) oL>«Jl j 4*jlS y- <^oJlp 
^Ulp JJUii l?li s^lfcJI Jj'yt L^UJI c-^1 5^0^. U 
eJUb y <JI (J y+ 0 jJl ^Jg>. J\ i^jUjfu . l«S* ,>. SilkJl > * 

.(iWJl 


^1p) j-p ipyi* sL>o ^JJl t^JI aJI j_^iaJj 

£cA!j JpL- JLi 4 JJI (l)j^ ji l>-y>L4 c—>Ul iiy 4 j 1 ya ^Pjjl 

wUj j^i) JL>Jl lu*i yii I JlSLi^l y sL>Jl 

* «• ■■ 

N» i>* 3~k oi j£+j «U o\ <~J>j» JLp UlJLaJl «l.S:.-4J 

oUa^!AJl yr-j -1^1 L^l l \x i 

L^!>L-acJ JjJl>- JUL^L# ikJ^Jl clfj aJUoiJI i^laJlj i~JL*Jl 
ot jS' .^JUaJl IJU& ( y lituJl ya ^S\ Ji*u N i £jyl tlfc^jjiaJj 
Ul*j ^l»S/l 5 JjLa 0 ^ia>- JLiu —^^lij <4>-J y*“ y lj> 

c^l J.* t.y cr^* urr" ^ 

. JLS^IiJIj o^5y Oj£j l)t OjSj AjLp 0j$ Oyj* j}\ y* ylxj .Aij 

l)t y* v—>yJL iLJoul^Jl *JIaaJI j^t ^Jl o^M ^yu l)t UJLp 

l^Jxbwft 0 j5U JbyJl A>- ji\j ii J^yij .^pJti la jJlL L>ja—^a 0 j5j 

y oUl a-JLp y» «^ J yJl ^-^ULJl .«> ^JiVI ^!p 

i^iUJl iiU> JaJl yA Ol .‘aaa^ iJjJ j-Jl ol^JliJl j 

s | 

c^la-^w* y la^^rllj yup 3.1 ^ .11 ^y iijLlj ^ ■>> ^|5nJ 



i} . IJLSOb j j5j ol 'y jl5j ti^y iJL^ 1)15 IJla jl j5jI 

y OljL^-l ^1 JLJ—J OUJ y ^LtL^l iJjb £^~*\ la iiljb ( ^ r J 


nt r4n 

jAxJi 

xjicji 

if! 
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b* ^ ^ ‘‘V** b* \j > . ^ o^i tOjf* 

•\~ij£ *i_r- ^ 

^iUJI J>-jj ot ^ j>~> :iJUl iLi*Jl »lf La iJLil 

iillaJl <-Aj yu ^ l^>> ll* ^a>^«lll N 4<A^JaJl LjLL^>- 
iJU oUaI _• l)L* d)l iiLi>- v^jOj yJ ^ N j tlSl jJLp U pUaJ aJ£JI 

4^»JLJt JuJL>«J 4..^< 4**Jbl ,iJliaJl iliil) *lj~Jl 

^Jl iili? JbJb«J *L>«jNI 

LaJj caJIj *LojJI ^*1^>- Lf>l.Lil^JL p 0j^Jl 1 ^>o 

.pL^loJI iillaJl c,...«.> ^Jb^jj ii®UJl 4. :r *ul l 

»* 

Vyj~J' oU» ■!*—oL ctal»- ^ iili* jSl lJUh Jyi 

5 

p-LoJbJl (1^^ vJiJL a>JL^ (1)jl 1 <4-i ^1 (1)1 j 

^Ip 4>*>«Jl (!/• 044^-jJl ojub *(l)j^JL>o* JjjJJl 

^1 ^Ip Dinesh D’Souza I jj — j * ^1J.> >-*■£* -<Ul ^>rj f JLp 


.aJJI ^^>-j jp y.JL: : * j3 j^~ij£ £- ^ 4 JU- 

JjJL^Jl d)l tlJlA ^ <lU>JI JjP Jbjl jA> U JJLa ^ 

IpLJLp s_ilzSl ^1 p ^lij js 4.^ai (3 y£~*\ (j^£Jl *U>iJl JbJl>wJ 
*a^JLp |i^Lpj aa>m1iJI ^ ^ >1^* 

J^l (1)^Ja —*j ( w % w » j*-P-XJ 4 j jJaJl ^>l>«J1 JLaj 

£-^L> <yUI J\jl>- p+L** Jk “y 

iUaoll 4jLgj ( y jV . ) ^—^*Jl ol—iN — OyJl 

J jjip^l i-jS^1 y^,UJl j) jJUJI y (JkpVl J\si\ 

.^.la a)I jy**}\j (oLjjJLII 

HjS 01 :s<J53I oUUU cJtf cdUS jp >J» Jiijj 






iSU* <4».j ojj l* j^Jl 

«■ 

^jL-J JiU o>IS £. tfoi jJl olyf^JU i-oUJl 

•^y J ^1 Oijl 

yfc JLjJboJl O-J Jp AjJyj jl »—>«J L» jl i^jLJ jl j*i/l ijt 

LoUJi au» i*j cjtf liij ^ y* £y u;^ o\s bi tc k— j_^ 

Ji>- Jl iSJi i>*>Jl jj .1 'jue (^jL-j <J |»—sr <Jl£Jl ijyjjl 

yP i-UJl J\jJ>\^* J Jp JjOi y J^l -U 

. j>u ' -**jf\ jl JjL>-S (_5^ LlA O-l.-oll J->-l ijL Lu lil ljJ_j 
4-JL*Uf (jjJJl ** ( J»^Jl* £y jLlj L?w»lj jjl jl Jbjl iNjl 
J JLiil e-UiaJi <*l y o-t—J lawl aJ! <.<ix»iJJl »JL* J 

V* _, J^-y ;ui y>yif cy»UJl oi^l J .yL-Sfl 

i a-jLi ijAj .Uajl iij>-j* A^jLyiJl y«jlyiJl jl_j JLp AJL>-li 

j-* - y^ - £—Jl y-j y jl .Jj.it 

-iwJlP iws j.*a>- J L^P y^iJ vi...»«.i iJ^Jl t_ijyu oLpI -LjJ^A>- 

*Ladjl jl JJLit t JL>- J JLpj .jvfJL*! i_- t> «J oy* a>»—jJI oJL» jl 
y j J y Ul «3 U ^ J J b U &>* V ^yi^UL £jUJl 
Ijy l* -JL* liU *~Jai J lj y->- y jS/lj jJ>}kit 



v— 4 . 1 ? ” 43 JU“* oNT ^J^laJI LjIj L*£ 

^Lp ^u« ^j>- Ailiau ^jlflJl pLs^laII ot 1 


iIjJLpLoJ 3X«ju^ jl oUJl U^-j>mJ ij s^Ln-iJ j\ oL* ^t 

^ ^ cJ 15 <ik^ jl ^1 

(J^ ^ iSj^* 





I iJusJl ‘J^iJl JJUi j US, 

^i>- y hijS* >17 yJl 42 Uv» ll ^la~J JUJj ^-iy* 

. jjS3l j^i *U*iJl l*ey~ yJI SIUI -o j+X ^JJl jOiiL 

.^jU^pI jt tijj>w» mJL>- ^Jl o-UJl jy oyllkJl oJla d>JL>*j 
»Ui)l y iSUJloi* Jajy ^JJI oiUJl ii«^» oi IJU d\ 

iilt ^-soj ^Juill jt y*j t^JLJl ]ajcjx Jl* I A* <wJL* 


. u ~£*}\ yJj pUloJI y 


Ajj> v*Jl oliaJl Jyd i|»> i^Z .)1 UT*~ ^ jyoJl 0 J 14 J li-1? 

^4! jl Jbu c^liui^j 4 JiJi>- ol^y- iJLU ^ 3 J £jlill pUpaJI ^y 
..U*US1 Luk^-I jl\ cJ*AJL JUJI ^Jl jUuiiNl *JUJ iljJI 
^^1 UUJ y*w jV U*Uiil l:^:.,l yll iljJl jl Jy! 

^^Ip oSLJlj SJicJl oLJl JS* ^JaZJ .olJb JJ j j£S\ iJb- <jP 


jl jS'i 1 j\ ^yrj}\ JLp JjLJI u ^£JI jt y) 0L.L2JI jju 
^Jl Ijl>* Iju*j ji /j (iJl* N jJ y^>- 4 <+ h n2 ojocuJI 

j^Kj jl J iJU lij4J 1 )L»jJ JUPy sl^PtJ 4^Jl>Jl ll2il ^jyU- 


tyoL*Jl J-nAaII ^y c*>*j-i y*>S/ tlLyJ UL^Ll* (U^£) Jyt 
ol^Jl oli oU-jldt yiiu U;b Jy- Jy ^1 l£jl£y jt ^LS* 
JajlJI J^JjlJI <ip g!ij IJlaj J^>- ^yJlj 5 ^« 2 ,^ 11 

^UoaJI y 0ywaJt iil^Jl Oli ol>yjJl jl ^yliJl 


4 ^Jl ^| 5 * ( jP JUj l*y <!jy* yiIy v-. : .->— 

4,l : ^a,>- col j fy -bJ^i clJL^Pj jJl j ^y l>ly ^iJl 

^yyll 4j|Jb jy \-J yJb L^L^l jA L* i y Ay^Jl 

m • 

«• 





oLU jSj u 1\ yJl Ijl^j oi jl*j 

i*J o^jjl 0 j$3\ dUi UJ*~* U^ £l*i)llj 

JUJI y> lJu .\yL+ ^jLJ v f L^-Nl J£J <iU* 

A~oS AaJL AiJb Oj\jj oi ^Ualv*»l lij NJ tL*j^ 

j o jJk+0 a alaVofT ^5 jaJI Lj jS Iju 0t 4 aJLp *llJ 

•» 

tibUt ^Jl (J^j ipjli o j£j oi ^LnaaJI ^ja 

jl Oj^ aK lJUbj 4^U-i)|lJ Sjljl ^ VjiS Ajlfjl J AjJ*u> 


!fjjl o\y L* ^ jlj —Jb oL* £*j tAjU? 0 j\a3 

j* y^r _^Jl ^yaiJLJl IJLa ^ UJLSb J^o-J ^\ iZ+<J\ <La'Jl jj 

jt ,j£+i ^ J..di)l ^ LfJJlj L j}\ oLSL»bji 

»Uii 1 iiU* tiioJI o-j ^jUJI *UiJl ^ U ^ frjjj 


4^bJl ( j-*>Jl aJ UjJL^j U 4A^Sl>Jl j y^rjj ^ tilxJLJl 

.in-UJ AyiJl ^JlyJl ^k; jl JJ 

Aji L-L-l *Xjfcm Ji U yb tO^^Jl 1 *^ ■»*> J%J 

JUS'llJL . jli^JlJ ol£*JJ A^mJJL AiUl 4jJaJl Ujjla‘.* 4J jAjla 

^jA lljT ot ) j^AJ V O^UJli 4 bJ N 0.1** I Ijjb jl ^ jic* J^i 

U JlJj j! jZm ^ cjLJl IJL* yi aJ^j 4£jU *Lii 


4ji^Jl [£J>\£*aj A^iUJl oL^L^ ^Jj ^wlla*» ,j^J • p 'c5^ ^ O 4 
unj Nj 4 ( JLaJI JLql>- jA lJUb .AI^w? JLai ^IaJI jj-^alJl lJUb oi 
jlU (J jAAA jJ* L# ^-1 J> oi —itV—jjujlj .oJbJL^J 

•cr^' 

J oij c^tL-w* 6 oij a ^ JLrJI oUk>-^L^Jl oj i^j^a.^ixll oi J 

oi ^ 0 ^^iaj OJJ^5 jLJ AOmJA ilU 


I 4 , J}>c; JLJLxJl ^ybj 4 ^-^iiL aJLp J^>- J 1 JI LJ^ 
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Ss^pl 5>JI J^U- i(U N) £jU)l *UUJi a>U, 

“4-j-*»L* 1 SjJ |/]|~ UUj ^jlSl <j^£Jl ^Jb ^lll 

.AjjJ\ ^UJIJS jJL. ju 

£jUJl *Lii)l jJUo <1)1 o?~ c5*J 

^la..i <1)^£ ^1 iiL^^/L ^ iilU ^ 

tiilUl IS £jUJl *UtiJl <1)1 £■> ^UJI j* oj£~± 4<UU oUv^ 

i^^aiwlJl { jJ> <1)1 ^ >* p->wal5l tJj+~J e$^ 

^Ji>«:.-» jIj tiiU? jynj <1)1 ^ : Ui>,-ij ^^>-^LuxaJl <1)1 tojj-^aJl oJLa 

Vyi«Jl ^jlzJl 4 oIaJI 4 :; ^JI *Lj*aJI 11 

vloJbJl jJLrJI <1)L p^Jl ^**113 4j^i iL a luiIS^i .Ula ^Js> 
*L ^Jlp ^J./a>»7 <1)1 C4l Li>- J jLu <1)1 ^yp I JL>- JLaj 

L**i Jil £-Jj Slj .<^^>0 Jj^l S^kiJl ^ 0J4S <>* 

JJL*j <1)1 ^>wal)l <1)1 — Jl*j L*-J~ <_£jj L^i cAwxaU 

•iJj &I u cr i ^' 1 JrT ^ 








j^UJI Jux^Jt 

UjD I 

* 

.« lr-kfl «nj Cjljl a mil Ja»i 

^jo 3 Jl* 

Ja ^JJI oLi^Nl- £jUll »LmJI ollaJl jl 

jJ ^L-t jP+>- JSLi; ^1 o^UJlj 

(JL-. ^ -J^iJL- C^-j ^1 (JU U iLi VI 
.iiLJl jj.,<a4l' 'j — (_K* Cj*~ ' fl~’ > ~j—* 1 iJl«jc*Jl ^1 ^>i 

^1 w>l obj*Jl ^ JU, ^1 • ^ £j^' pUiJI °i 

.61*1 j tl>T ^Ja:~.i ^ ljL>- jy*a» ^5* j4^~‘ 

oL. jliuli wUJU oLU; JbJwl >NI olv>*Jl jl 

j\ ^L-JI UL^-t oip^Jl IS^ISL- ^ iil^i .^531 

i jjJL»«j fr^-i (^t <w»jljj Jl>-! V ji Uj» c i _ r jJ,.i::ll »-Lrfj^Jl 

ij|j *£y>~ jij- iSj >Jl ^ iJajSll j*:.—J .*Jb f U J-nidi 


ni >4n 

jSiJI 

XJ 12 JI 

ill 



£_U-JI te+A jJ JA oNUJl J 5 j* -Jm» 

J tuijl oU->Jl» wULL- JLi*. J^L ^UU iLtf <sJ\ j! ^51* 

jJj U It. Ji L*j^ ^jttj pJlc- jp ^>JL« 

. Jaii o j <a J 


ol. JiuJl ot iilkJl Jlp JiliUI tv U jS*j SI .sjLLJI Uj 

<jj** jlpj .i*a>- ojuJ ijj .^.i I (1)1 

<jl i!UJi cJlS ISI 4» ii^jj JI l* pi ^1 4 oL-^i>-NI 

i^jLill f-LuxflJl ^jA iiliaJl j^n| o jial*Jl L^Jj 

Iaj~ ^41 CJj < J iiUaJl lUUJ O JiuUl JLaJ <jt l)S| Jb 

«p « 

. I JLa jyJ ot <4 Jal*Jl ^>1 >i (^t ^Lz~l V 

oL>-A>*I^ eS^' ** J^l* ^ >*' 4 '*^ 4>WJ 

jt lit jt cJ t^lJaJJ Jli <J $^Ip 4-a^JI 

cJj>JI JI Uit^UJIJUJI jt .Up JV c 

^yA vIjuj ^AJl JiUl { j^ t. LJULL Ja-j y ^1)1 

5jillj yuU ot U^Uj Sj lJUStJli JU^ ^1 . J^U.ll J^-UI 
. JaSl>«JL OjJb J-uUj jt lij^U Jp A^jJU*Vl <-jLj 
JA>J| A~~UaUJb*jj^^Jl 4 y »^Jl ijiaJl jJ*J ^ J*j 

U£JI l4=*J J^aJ ^\ Ul>^l oljJJl oUJl JI J^*b-Nl 

*1 -J^> iy~i- 0 ^ J,> jp *>JI JI 

JLU jl iJ-uaJl lfiU» <J >>...■ -j wloll»3>Jl oJLa j ^ku-J 

<i! i>-jjJ l«V>- ot Oji 0 


JbJLnJl v^l jJ k—. .<»i Aj ji^aJLJI 

^.Ll.J IJ4Jj JJL>- AJLi>- JajJLJI jtUL>-t 
jLnA>“I ISJ C^!UJ .4jLs^J>«j ^jUJI p[jv»i\ f jA Jil>mJ (jt <4->wiJl 
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JUmJI v r — Sj oj Ui ja 

l ~4* iUiJl +6 ir* gjj 4 ^ "gi 5 y <^^04^' 

cJL, Ju^i, ^1 >J1 ^ *<£ j*Jl it jflL) oN -iilLJl i^U l> .- 

V^>* £jU\ ,Jl 

jl J.*^>fcJl yS 4kiU—Jl lJu kili-j .o**Jjl 4_Jl—ll 
^ J£J 5JLS31 ok-IJI t ^i>- ^ i^iJl oUJI 
V-UJI «UJI ^ -L*^ JlyZ )I JJbJI JULj- 

Jb V 4^iJUj . j-U*- o.l£Jl il^Jl iiUJ 

■ ll^o J»jJLJl IJla .,ni <_5^ *j*i**j> ( JJL»«jl oji 0j£j 01 

£ yi I JA IJV -JxAJL- *1 La 

SjUJl oJla J vw~Jl dJUbJ iliU^* oy*lli 

•* ^ 

Stephen y sf^\ .!}'>>)/1 Vr~^ *y> 

of j£*i J?. t >r’“ 4 1974 ^ Ip o y±e> l y i Hawking 

0Jly v—, cJi 'll ^1- .bj_ll jJJ 

.VI jj -JiS/l > ^SJI IOC. 

U*1>i«mJI UljLP-J j£i toybUaJt oJu ^,^4.1 S*AP 
t jJU>j .iJl^£Jl J^i>mJl £• liL* ^JJl ^ 

^la*^ ^ j ojiaJ t*taj—Jl t-jjiJl <wJ £jl>- 

ip j—- o^LiiNl ip oM o JLk ol p « ■ *> - 

AtilaVA,)! oJUb t<JJJJJ .pj» sa\ \ 

.4ljA>jl Jil JA 

»LaaJI #l^j tlSUi* l by-j +i$'yr 

dUL- ^ i^Jl obr^JLJ ^ iUIUi Oo>Jl Ji! jrjl^ £jli)l 

<L»jiw oSUJl iiU» ja y&t t* J^Ai ji .iiiial«Jl 


nil^n 

jSxlII 

xjicJI 

if! 
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,j)l SiUaJl oJLa jjUcJ viy>o Jj—>Nl i_.a*)l J 

ot J*> U Jit JU*; J ^ij li| i^yJl 

JjIo>«J| IjLw* jt Oji tl3 jA jj i4j1^j j! U jJai jt 

•■(Sy >«JLi ijj-L^JI iJ5jl iy-j-JI iilLl! Ju_yu pjj .iillaJ! ^^lp 

■ ..a.tJ 1 J <1»ji*v *-l^>- y« *£j jJ* UjJloj ( yJl tiillaJb ^.«i>».ll 

ot ^_i ^jaj .£ ^«Sn 


iiUoJl jN tojU^IIj iijJ! y liy ^iiyJl v ,ijb~ J\ JLp 
4.“ 1.1$sJ <^>-L^afli 11 t<_>-^gjl ijliaJl y» j«5t *•(_£ Jj»Jl bj A** oijA ll 
U£Jl i,oy-ty ^1 y Jai-j <,p iU*Jj ,i^l53l 

l* oLcui U15Jit ajIL -*^yJI J1 «U)L- iy-S/1 v_.itl) 
laa«* j 0 -b*j iwA^t l s_ 5til ../a> (jJJjJ Jj ys^A J-3 

cJit (^JUI ( *juJI ^yJl yJi iiUaJl J^U: i-«ib V ^yJi 
IJU ^iyj N Ibl .US' ^jUI ^ jt i JL h tiljJI Jj .Ijuy 
i jj*)}\ >_ill I J%Z ^jA o y>-Sll Jj-I yJl j\ iiiaiJl oJla X& *L 


U-,;)l aL-J N tS^J up V 1 — J* *l*>j , y-^-‘ 

y* Jb ^ t^-.-jliLaJl aJl^i .UlyJl 4 jU*-^|| l..law* jt — UlaJl 

L^i J& Vj ‘U.IS U*S iiUlSL* <ij& UjL^l cUSUJl JjL: 

m 

' > y~* (_J JJl U 43Jb ijt LJ .ml ij\l ol«Jl 

( j-J i4^Lj» Jj jj-i JJj ^y cJlJj y>lijiaJl 0 Jla J5 o^i tkiUi 

•I^JJ J~P ^»S/ Jj < V t ..- 1 » .,<1> (jt 3 

(j^i Ot JJjb j_^Jl ,Jp J JLa Jll4 & 

cJij l J\ oli^4 >mJI J-l^y JlL» j*j tyJ—• y jt 

.s^UJl 
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UjS at ujb. «.jij_ ii iJla js ba.:..7 N dU*J 

-^U- o-j ^^Lp- iUJuJl ilalJl jJ .ibbJu* iiJb- yb o^L* {Sy^H 

o L »5 ^^Lp ^y>mj N La j Jj ^JLp tLJ^ of L^j 

1£L>ISLJ <-—JL ajj^jI^jI /jtf yJl o^UkJl oUl y® aj yby*- 
iSUlly- illjb tiiuJaJl y AiyJ p^Sj^r ^LJLj j |^Jl 

o^ J jt ^2>^-JL!l jlou Ujj .ijjLw* a\sS j c»51m 
4aA$JI . U^ : K y itaLo oU5 yy>»j 4 JjIp 

J A - - X aJL£J| AoLaJl 0 *Lo^>«JJ ojL^LoJl 0->Lb^>*Jl ^ LT .»JL > 
yj t JI olijVl y oiU oi obyJl oils 1^ ^‘L- y>1 

.oL*xa oLby>- yL>- oljL^Jl jJj ^^Ip 
«*LxJl oUl y* U jS ^J.l>it.> of y^>- ySLw c aJ^Lj o j j^ojj 
LgjLy>«j o*lyJl <oLy>«Jl soJjlo*) C^-> 
(jSi\ dj&\ Lo jAj LxUaln OIJLa ^Ji* ^JLj o j~*j .foUJl 
o^Jl sUUi y yk^!>UJ y£w otf 4 JUi %J .v 
oLuX* ol* < : 1.,J La ^^JLp I jiUaj jl (oUl® oLa ya jy J~AA p j 

N AiaUx. y^J y*lipl 01 ..«S.>L-» ^1 

^jA Ajj L « 0 oL^ 4 aAjIp AjI Jb tjb O^^Jl ot ji 4<Jl>- yf ^Lp 

jLoJ y£j jjLi 4yoJl lJub yp ySfl ( JJi j cojjUa^JI oUlj obUJl 

JS £. yi; s*UI oby- JS oV li>j . 1^1 j\ «liUJ» 

^jJi>%a Ub»lj^ iJy» ol JL*j 4 oy oUxJl oLJl oLbj>- 
^ oL^Xa o^La N j! ola pJ *^JDJl5 . ixAi ^Lauil 

JLi JlfJ Li^A>“ 4yJUl 4yjL^x«Jl J Lin 11 jl JLLiJl jl ol y^^Jl jl 
J) Oj^iiAj 4 dj*>t ^ Ja ^ ^ ^4 >1 Oj^X^S j^laiOw 

o^jjLJl <jV 4L«Ij^ yl .JJJI »l<fc *0 jl^JLj 


ntiAn 

jAxJi 

xjicji 

if! 
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i jri ol US' j* 

3j —i .-ij— ..j^-jaj pz*u»j ijl jjS ^1 ajL^JI 
il^-^' o* : t r‘*UJl djii\ oL*-- cf* lA ^ <*4* <_»»^ 

~m «• «■ I •» 

jL>»>bl S^UoJl o^Ul j oUl oL«^ *JiJl 

J il)t> ® ^4 It. O^ULfeP ^jJL>«j tu4g!5j 

~ •» 

oUlJI oUJl ^1 p o^UU la~~j (3£• clla^j 1 >o 

SaLJIj SjUU J.IS *U ojl>o ol ^ 'ix, ^ .^SLJI Oj^JI J 

JA oi* .li*> U.jj ^ £Ui| <Sy* <j*~i ‘S^UiJl 

a* -JL J! Oj£l J o-tuJl- o^UlJI liU\ JS jt 
aJLiLL* <*S Jj»u ,*J tojLJl ^jA oJJlj o j. »> 4*j*S t-U.tr..* L> to^UJl l^ r. ♦ 1 
^]l tXl^ i^Jli>j .C : 2 r > o^Un^Jl o^UJl l$J 

^Jl O j£3 1 ^ Ul s^S\j£i\j ^^>«Jl oUl <jt 

I^Jwa IjUJl ^ol^ jl U J^i cciUJJ A>^j 
* jU ili>J ^^uJl o^u JLi t(o>LJI olij^t J I^Jwa l^tUN) 
L-j U4 JUai oLjlj oUl Lljj jl L«j 

.^^L*Sfl ^ 11^1^4 ot^>%*Jlj ^j^wJL j^JUJI oJ-ii~4 Ol^ . JOo 

C Jj'yi O^Jl ^ S^UI ^4 S^UlJI O^UI ^i; SI 

c>>> ^^Jl>iJl S^L*Jl ^4 4.j3.. t^J l O^LjJl 

.j4ll ^$JJl ^J* Jl l)J^ l 

coUJI L* y-? ^jLL* y ^febJ^Jl 015 jJ 

^jk-l Ji! .^jJl o^Jl »i^I 

jUL. ^^Jl l]Ljb d)Sl iJbJLs^Jlj jLL» ^jA *j>~ ajji 

j|. bj^\ ^ Oyjjt J£] 4-iUJl ^ \Zjj2j Ojjy 


nilAn 

jAxJi 

xjicji 

if! 
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oAJl — oLJl *Ui bUb <J^Jl <Jj^jUI *J1>JI oiljlji 

. jl*^Jl iljb kIjJo*- ^JlII 0Jl oL^LaJl 

(1)oJl/b ^jJL>- 4.4 JkJ <*Ju 0J ll)l>- IIhAAJ 

4 : l ; .,^4:ll <k+ JaiJ tlli^IS' li-^j cJOu ^j/b> J LjS/ t 
Ula L^j ^z> ^JJl pJLv ^Jp i^yL Jj JoUJl JU1) 

i-5^S" J JLii c«jJL3S JiJl JLp 

aJUJI jlfiVl J*iil Jp *iil^Jl <JL^Jl oU*jb~Jl ^ 
J &>■ Jj ^ J* JP LjjJ 

jl c..> . Lgjb UUJl *.<»>■ ^:*.:.7 c J^m^LaiII 

^U>- J tiJ^Vl c«j1Jo^>«JL1 As>-U^aJI 4^<j0l oUujcII o j3j j> 

—i£^U SijUJ) r -u Jlp tpjli \jjS ^ Jjl <^>-U* 

<U^>«J j^ JJ \~ij& Ji_j>JU Jp <^Uj 

.S^L^loJI oUl jl oUJl 

oil ^ J^i c^UjNI <y J Jj 4>Jl oi j»5 ji 

v-A4j <Jjj1 ? iaii JjJaJi 43^U^> Uj^ o^L«Jl p^>«J jl 

oC«la4«x ^JUl oU«jNI J lJU .O^IaJj JIp c3J 

jl 4*JJ ^ikJ C^S* ^JUl oUnu^J ULU ^>-SM Jp J bJL^** 

4oI^Lm^JI ^Ji ^Jp iUjj .vIL^zjjJ *LjI IaJUP o jIaj 4 la 41,11 

U oi» ioli .-IjjyJl oj^ji* ^ o* r^-^* c^j Jj t* 
^jJL> ]ff jji yM t ol^JI oUJi J O^Ul jliLJtAJ j;>-SlI oUvJ^II 
oL‘ i^iUJl 01S J->JI Jy ^ >i)l JL. ULJ) 

JjJ y-1 a jA .(ii^U^* ciil» jA~* al»<J) j j£j L»jj l j& t^iU» yA~* 

.;iOiU. Alii Uiyj 

liUJUl 4 JLa>JI ilL* «i> jy Ijl*j tJU- ( _ 5 1pj 
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^>\jii\ {j* L*d*-« <jt{ JyiJ ^yJl 

JLil .o^SLJl ilU- Ijlaj o^J l ^ySJ jL oLUxU 

«• 

4^ JiJl ja IjU-Ij jlS' ^JUl- Frank Wilczek ±JjJj tilly ^ LyiJl 
ikUl iwJl f Jic~1 «jt -o^L^f! dLL' I j y^-l j jJJl 

ijji J j-U <J JU* J 4 J-aaJI 11a J liL- LfuJL>^L-.l Jl cLjJli 
oLxJl oUJl -oLJl lf*i5 ^ 1980 ^Ip ^yJLaJl M 

^ oLiJl oUl —ioL*Jl JlJ jJ u.i-5 jl Ji*y .l) 

tOl^ynJl JbJL>«Jl l ■ -o j♦ ^^1 p *Lj $ Oj &I 

iJljjb ISl*J ^p (Jlj^Jl i>U-k oJL>-lj <aj jiaj IjJUj Idft jL 

.yi~* > ^ ^ jp *L *i U 

•» «* 

oUl ^ 5 ^LjJ» jl ^yb y L4JLP jJLIj ^yJl ikiJl jl 

^Ut lislp ^jS/l iU^JJ jJlJ -j^£Jl ^y- S^UuJl o^UJl ^^JLp 
t^jliJl ^y jl^J p {j* {jr~± ^ <>OjS 

^Ljj jl O^S* taj c^dJl *^-i^\Jl ^ 

jij .^lyj JJUJI o^i jUi;Ni juu id* 

i^Ut j>c Jl ^^Ip 1$pLp 

i>ldl o^UJl ^Sl ^y Lb j J&\ jl u ^Li\ yj jl 

. jl>- j*<31>JI «dUj ^y o^UJ ^yrj ij^t j*J j^j 
j)p\ssj oljJl iJUJl .bU L^JL>-Iju^ aJI>- 

<U-^ i*i ilfJl £Jj£>j .1 Ju\ iiUJl Jit L^lj tjit 

jU- ^y JL->J J_p*J Jt)U oll» o j5>J .\Ju^ c~»Jj 1>U; Jit 
...^ijl jU^Nl ^o>Jl Ii> U,lk. j£+j p ^yj .ol^yjJl 
M jfi- Nju *l« iJliA liUJi Jl^-Jl y- j j£jj 

,jc~A 
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0*}CUl!L> O^A p-J JLiij W^ljl jl t(Jl^* ^1 C5^ 

o^UlJI z>U\ -SaUl >U“N ^ l>- 4I^> ^JJI ^iliJl ^ 
jJL** (jLw- waJUJI U L p i*ijj ^ ol^ajjp ^JJl 
^Jl>Jl U*^J ijA>%j& Ua--4> <-ij^Jl oj-A C*>4.jl JLi) Jj-^i 

5 

04 ;UU tiaJb>«^ yUlS c-Jl£ .bJ ^S - y l^JLotj SL>JI 
cJj>- y)l v>yJI v’LjyJI U :**!• v-b-Vl LUuJl 

JjSlI jl>- ^1 oStj y>jSll y ^jSlI oUa>JJl y 
o jk Jl oL»~« y USj ^yliiJl J-l*iJlj ji ^-Jl oliyJJ 

Lijiij JUJi JLi*Jl JLj-i w*L^~iJl ^ ^^UJl 
^jlp ^SUj w <■■».. ; l a) I Aj^aaJI (JylaJl ^ lui*J .*tjy>*S\ 

JLflipl L ^i\ W<£j^ypU^-S/l 5Jjic* Je 9J j-i jl JllfeJl 

.(^ylj ^Jl (£j jJl ijJ* a>JQ l.j.a ^^Ip ^UJl b^Jlp «*-i^U*l Ljjl 
wo j£* U» (3 yk jjluJl 'if jl ^lizpNl ^ cjJ> c«^j j 

. ULJj Ijj 3 c.~jj l$jl Jb N <la^—»j iJUA jlj 

oL>Jl jl 4joj>jlj i^Jl *UJLp {j* aap j^M 0^ 

o% lS ^4:ll s.iLliS'l pjj j*J <ll £• woL>-^Ul ^jA l l a gJy jjiuJ jl 

Jl>- LjUI — I «JUb JS' LiiU USj-j^.dju dUJu iiLcJl 

,>jVl > oAS^J ^1 JjVl iL~)l > s^w dIS > 

4jjJL>^j oJUJlp cjNUi>-I iJLa jl ^1 wl^iLSLi jl 

?oljL^JI ^ai 

^JUl wjli L^5 wJL>- ji\ jP jl5 w'V \y* ooli jL* 

w^Ulj iLp ^L-\l ^1 -ol >pIj ^ Li^ 4iyu jl aljl 

<ijpt jl »^>-l L§i !^JL US’ 4 pL^ jlSJ .ol>-l jl ^1a JbJp 

.* jjS3l jL>y JLi (llij^) <Ul jlS' ISI U jP 
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•Js**ON jSl <Ul iUS ojyi Hi 

i)jlUU*>-j ^JLi o^ ^llxi 0} < r ~JLi 


\ J jXyy+*\ \ * ^ 1"^^* t<JLp jll?l 4jKA -Ul-Jjlj yui <L‘.*>U •O.wJt 

s 

jA cJI>Jl IJLa La>- a A./at L* j^i ( _^1 p . ®<Ul* v a.1 

?aJLi y AW...LH | jJl ji Ja illL*t oJLP JL-, Ijj L^i. .-■ j Ay/it 


U jS> ji ?j uy _jJiJI oJL* ^ ^jJi- <£~j j^JlJI j j£i\ Jaj 

jl£ lo ji i#JL>-lj 0 ji jl tlJL>-lj liU _jt tlJL>-lj l$>-j 

? 5 -* 0 » #L>Jl lyJ a : ( _y>-_^Jj-Jl <*Jjj jL^ J 4 * 

(^Jl JI>JI liA lliLJ 3> ^ ? j_£Jl ^ ^ly ^ Ja 

..—»U53\ IJa ^y iJLkj U_i JjUJJ 

«• 

I*^aLL§ £^3 4.d«^aT JU^* ^Jl lu»JL»* lift jl ^j 

<\ay* ^Jl 0 jL>».l) 5 ^pt Ol ilfr* •*n~»j 

.fr^JLU ^l-t ^^iaJl lfJJL>»Jl ^lll 


o. J1JI ^ jJl n^i^Uli t^LSJl IJ^ t Li UlJL>J US j 

• • * ^ 

jJ 4 U <jt 4<Jl^ ^ 1 Pj .l^jliJl *LhAaJI* ^a ^5 

^)l wjiJl oJLa la.-.) jl ( j£+*j toUll 4. :: ...„Jlj ^j£Jl 

0^1 JLp -oIS »Uill ^dl tiJLJl 

U jAj>~ ^ L^jI NI U^UJL <aJl*ju <j Jkxj l*t Uj tUUll 4^-jJl oj 

J*i IJLa O^i C^LSJI IJLa iU USj. jU^JIj oKJl 

«• « 

r u^^l oL^aU JjLj CaPLUl^I ^lll jS/1 l^i 

. j^iaiij 4 jIS *Uai!l ol^*U^ JjU 4 *Ula)I J^j>- { yi\ 

m 

15LJ15L. ^1 y jl j*j li^i oiUJU ^531 
^L-?-S/l ^1 y- ^ Ju* ^-Jj y- ^ylp l4i~ia; 

.iSL-^S3l pXJl ISwlSL. ^ yk ( »Uill J Jory j^\ 
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tv—£ol>- yk I <L]LkI>-Nl oJLA ^ ^^^11 t^JtSL* <jUaJ JLa oj 

T |^ll ^Jl lala>^Jl 

Qt* A jl oJlA <—^Lj toU^JI 

J^ill I.U iU y I 4 JI o^t ^1 ti~s^1 £LfeJl uUjjU 
ti$LJl oljL^JI JS* <~Si\ i-SLilSLJI oU^kjl y*>*i; :yj 

.^•jJl y L$j^JL> f'llil cll^LJ ipoljl^JI viilj ^ j >- 

jS> ^ISOl oUaiai*^* iJjb v-iJL^j tolwli jjis> 

fljut y .oUiy ^xJ iSum over paths formalism oljl~Jl 
j! yJl c<Ui>^Jl oljl^Jt yS IjIm^ y ^ ■ *JuJk aJl 
^lp *Lj— jl—lilL*I>-l lijj Liij yl*j ^-1 ty.lait yj 

{jA *OljL~JJ J5JI llxjl £-A JjjjL* 

.obyJl yJ ;jl+Jl (iJUi^NO oUiyJI JbJbJ 
y i.15 Li>u 5/Li)l oJl* y^i jju Jj! £5y yiy* 015 
JLaj ^c* ^IjuSH LjISI* ^1>*jI) O^SUl — <jL»jJL) p-Slll 

O.llaT LS oliuSf I <^pLj SJb-y ol£.-jl*j i» j]q\a tya^Jl 

y oL^Jjli £^4~* ®y* v ^—*15 . (^y 4-^l>Jl <..%>,*. J I ij jix* vlDS 

jt -U*JI y- yju iJUi>*JI oljUJl JS JLp y*yJl jl i 
ty^Jb^^Jl jlXJl |*~iy 4J Ui .~« 4 yb 4>*yJl 

4***«jJI oi L»jj .jLm^ 4 JS^ ^y 4,1a A) J5 ^Lp ^^>«JLJl l^a^aj JUl 

v-iy* IS'y»J Jj5y o I yJLpljJl ob U 

4jqJll>»^ liy oy-AJ ^ULj Lfllz > v4 LSLi ( yjJlj iil.^Jl j ^.«..oj 
0 L 4 Jy]I ^jp ^ iaiaj>m-4 ^O^i ^y 4 Ja.it ( J^J 

jl^Jl y 4 la5i JSO t«jyJb>i^Jl OjJUpI jJl Lj-^.<o Jj yJl 44 aJL>^JI 

oJLi* ilL-^* toL«jJlj 
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~ vi~>- _Jl oljlppl ^ pt JL«jki Ji>o villi JaJj 

OjA+a I ji\ ^-. ~a..> tL*L*_> Iplj. i P tjl*jJlj Jalij j*—*jlll 

olil_Jl llki*, LS.L* oiUJl JUb* ^ iihi^ ±>&Jo p^Jl 

ol*jJauJl iijL- -vJlkJl 'j- 3JL>o U JSj vil*jSllj 

^jp 4jl £, ...ij ^JJl Ji. *>....v.r.ft olp L>jLipL 

. CJJ-Jl iaia^Jl vilL- 

IS^ISL. ^ i;Lj j-js V i-UJl i_jjl o^i vol r ;jlp opt USj 

^plj £p V viiUJj top U jOi JiS/l p* ij^ll 

jJJ JJ . oLuJl a**~jJI y jl*jjL&) oljL-^Jt a^iSJ 4 ^lJ 

^ ^ 4 

y y>»iJ 4A*ilJLA<Jl *Uj oL-pb*Jl £-v<i> jl L^ip 

.LjiJikb j £jUl i>w* 

a^ 4 jl*^Jlj jl£JJ ^531 oLSL«Lo UjLipI y j£->- Ljw^j li^i 

£•— ojLipI y ji 4 j1p jl ll^ ^d>«JLJl jl v^>i j 

4*^2 ol 4 «waLi>«^ J5 “ jLwli 

^jA ji\ yJl <J^>- »1 ./Iflll Ui>W jl ^yJl 44_flil>«^Jl 

y jb^L jl Jb N Ajl yu l*XA . A* a £)1 4 aJ*o-P ^1 

oliL~* J^U- LiUpl aJUJI ^L>mj'b/l i>-j3 oli oUL^laJI UjLipI 
If*-Li V Ljl <>-jjJ 0 j~*a3j 0 j^k^) a^j L^ Alajlj 

ju*j jL^.>- Vj .Quantum weirdness (,) i r ^ijl ilyJl y -*3 

y>- Hi* ^l>w? yjJ-iiJ yJU^Ij y 40jiJl o^£-iJl jllj 

ibjlj AjwfUtf oLiL- ^-p jl^ttJl y*Li 

y- obyJl jl JJS .Ujep 1 oVU^I jfo Lp^ 4 JUi ^j 


.aJaL-—j aJI jl J jj^ ^UaJl (J < jJuai^4 ^ ,ju JpliJl ( 1) 


nii 4 n 

jAxJI 

XJ 12 JI 

ill 
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frUiill {jA jl JjbJl (J* <i 

»jjbu Jj >J J^l V 11 c/^ - M u *1^ U jOi £jUJl 
^ :>ldl ^ jOij <;l .K^\ Lo 

jt t OLoLiJ i^JI oU^JI - jl£JI o^SLlJ J&JI 
i^*-jS/l ( _jLp itywa*Jlj is^JwaJl ^uS/l iJLw>-l ojLifrl y jl>-L 
jS’US/l^liU t^U>-lj Viyr jJl ja JcitCj jd ' 

— Ol^kJl ^ *v^jLJ_j«aJI 4^*5^ c)^* *—yj) jl 'jju * 

?oU^I 

ikJoJu 

^JL>o ^iJlj ^ja>%a ^jA illl> frLsAf^l JL>- 

‘(^ i>** -a r?' l ~r*:*** ! iJ ^ f 0_^3l ^'y^ 

y lyyt ^1 ^ySU^I JS ^ ^Ul f UJl tjuJl JL-. J 

-p\j yiJl yJly <*uJ ^ &o s^J^v d\ ^ ^i L-L-l- <x~JaJl 

.0*ilL*i>-Vl a JUk ^)l 4 jJL>«j jiaJl |jL>- Jyx-aJl y»-* 

jJL>*J ^T-»..—J 4_<t^Jl iuiUJl 4 j jiil O^i l^tlSyk JlSl L J 

(J Uijj . JJ y. J*ry m *UiJl jtf olj- 

V y* U «- t ^i* a1.^w 4 (JjbJ ^^JLxJl aJL * s - y y* (Jjl»y 

.oUxJl il* ^ vk3l ^iUJl <Jjbi U lJu t~y 

iW jjwiaJI oULAaII i4~*>L«1 4 i.jaij— y»Vl* jljS\l of 

'■^r er*j u-^ 4 <>* CT^J jifa ^ 

Lf.1 jJLj 4 4j«jIj 4j Joj oUli “6j-tL-4 ji 4 xa ^.L*.»i *V 

L*-<* Ji_^» J>-t ^ *6^ Nl jy l. *4^* JlLJl N 

.^jlijl aUbiJl ^1 yiNl obyjl ^^L; 


nt >4n 

jAxJi 

xjicji 

if! 
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^y^Ni<W 1 4 <> ^ ^ ^1 |Lm* 4 ^jLp oJU^J 

4j ji^ll <U-^IoU^JjiJl ^4 JbJLw J ^ %- Z * OIa-jI d)t 

<iQ> J**j ^1 w>l>NI oUy>JI o'y .^^Ul Ji> ^ iilWI 
UjlJL ^ cvlJUJUj .kI+jlSj yy- iilUJl i?U>Jl !jl* difiJ ^ <oyw? 
jl JJ lo>- Ijy^i olyi y o^y ji Sjj^pOi yy^AJl £y yU \x+ 
jt iJU e^4 ^Sjg) .iiu ^1 ^ y^ 5 jA <Jtf ^ai*J 

iSLU Lgj JTMjli ^jlll ilU- (J^ ^Lp i I JL^4 

"" m 

obyJl ^UJL '%p> \pj oli» ^ oi aJLi*-I JbJlj- 


yJl A^j}\ SyiJl J> £. lb> -l^Utulj w>lyiVl 

olijy«Jl 4*.l si-*, i |Jut ^JjtaJ 0^ <j^*i t '2J-JJJ . 4lia;>-^L» ( y l ^. ..<a aj 
olyiJ 1 |L»LipI ji y£~ yJl siy^Jl iilUl ob UlyiMl 
*y?j iJUip-l IJL^j ij • • ol jJ-* Ijl mj jiL~Jj <L jb 

^SL^Sj jl . 4 j^>wJL^J| yj ^ J L»Jl A^jjb o^IpUj 


aj yue^l iiU? Lfe5lj> oljjJjjiJli 

j\ ^jlJI ^ JI Ji>Jl j j& jl y^ki\ Ijl* 

. 0 jA ^jpZ+*J jl 0j3 ia,Al 0 jy&3 o ^IaJ jtZL> (1)1 ^AJ oU JJ jiJl 

Ip y jyMl* d)t ^^.a.a. 1 1 y» 4j 1 £ylaj aJL>La^ 4^p y 4 aj 

jju lyy; s^iL. y^ jt ^1 ^bxj V _> ly* yk. jljSS/l y bl^ 
Ij^ojj .iilkJl ( _ # 1 p i»U>Jlj yi^Ul ljU* ijJ '- r ~r~t 


.Vyup aJU» JUj»-I (^iJl i^»X-Jl j j£i\ ^Js- JUS 

jt^>t jty y^I ^s-Ju J\ t.^ iiL* 4<kiJl #JL* JUP 

j »* L jjjA IJla .4+3 ^»+ju ^jJl (jj^)l yt U..»Ui IJla 

j_^Jl yp JUJI ho^l ^y-i^ p\ -U- y*> y53 

*il y <iL>- y- 4 jCjL»j llyUi <JL^« <lb- y» y-t jt y ^J-; 
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Uj^jjl USUJl AiU? Jxh* yj* ot “ US' ^JAi ^>o J^~ C.O .LlL j 


A^dll C«« J eJUb . *iJSj£ yb j ^J-P> *Jl UjS y ( J5^J 

ut Jb N IJU US3I aSIUI c~J USUJl ii\i jJ SI .I 4 JS 

^y-t iUAj .o-lSJl -chS s^U: yJl ii^lS3t l*JI v.4 r i>; 
y Ljj jJl USUJl iilW J, ojCj -liU Cji^j US~ 

AiSf ^jU A-jL^jN AjU^oJ ^y^Sll ^U*3^Sfl Aj j£+m 

jl^j^Jl oJLaj aJU ^yJ t A*S^ J>- AilLu N 4 Aja)1>- 

v—j yJl A-jSUJl iilk ^jL-J oj— y-Vl oUyJl 

“ J*jJI ^Jlp aJLi>-I ajIU oJi^J ot jJl j y^SlI c->Uy«Jl 
AiilU j^i iyUuT U Jli USj y-t Ax>“lj ^ja . Uut Vyup (^jUJ 

cAibSC! A^UxJl AfUaJl JUU Jj tJaii oSUJl Jj ^yJ N aJ53I 

(E=mc 2 ) 2 y .J = h lj y-UJl d:U y US’ jybi 

USUJI ur* ^ y*li <jl LJLp w<C*l£Jl AiUaJl ojjb t^>U>- J^t y 


U>UJI a~~JI jli! -i:U- £,Jb- 4 yJl cUUJl 4 :r -Jl Jl aJjIjJI 
.ISLj|j IJ-p ySt j ySfl Ila j . USUJl <0 Jii J (^ .ii = J^)j 


U)U?j J*i>w*Jl L aJjULo co^Ju^Jl ^UJI pJU Jp 

j|i 4*j-uaJl ap iijli* *Ja-j ^UJI vJJUJ jw> iiy*lJ ^U>-Sfl jt 
y* . J^-j yo A 3 yj *w 4 j yJl J| JJ y A 31 la 1 J ULnJl A^^jJl A>uJ 

.oj y*ai\ ciJLSo qzj j>- cJ bj jJl iJLLU dlSUj jj Ui 4 UU a-n>-U 


jJl A3UaJl J LJ ^./l7l Ait yb iLSLuJl Vw^lJL^-I o| 

^—j ,jf* c5>-^ ^ 

il .J^J\ 

^4 (.iJIa^-^ll oUjla'.oJl ,3 <£*£ 0^ j£»i 

i»liJ Oj-UtfljJl I^xj jl ^l)! 1 *Ju0j 





J\ ot ^ >!» JL. j) 0UjJ»J jl£Jl 

. 4^>waJl jJL- ^JLp ii<jla x l. ) aJl^JI oUaJJ AaIsp*,* olJbJL>J 

^)J iiU>)/Lj tiillaJl ^ j4 A * yVl iJl* 0*^4 ^J>4 y*j 

*i i jj£JI ^dl U£Jl UlkJI ^jLyu 3X*, US’ lil LJ^i .JjJi 

iyLu^ 0 j£i jt y$U* yJl olkJl <JuJ» ^JlS UjLipI y Ji 4; jl X 

■* mm 

oLoS/l l)J . Ja^aJlj IAa ^JjuIj 0^ 4. d «5 <Jx>- jjX 

.jllJl Ul*y 

UilL/t jl Iftby* SJUS't 5JL>-lj <lai illlA tJl>- 
y»~ 0iJjb .* jA *&* I JbJL>*j j ISL^j 4-i 4-JL£l!l iiOaJl ^jL-J IJL>-Ij 
-*-* clllL^V* ^AljJU^Ul )l 0 j£}\ J ”OU 

aJ iiliaJlj o^Ljl iiliS" y£j 0tjli* J^ 4il i-JL^Jl dU? 

o>; ^ ^ jU5j JLp jli* *LxUl Jn*J jl Jl 
y c5y ^ x>-lj oL>Jl y jiX* y y£> Uj Ix*j 

IdJL-ij o j>-y* 

y*. lX-J lyu^ jL*J ^jJLi-oJl (j^SUl43U? oi y 0 } 

1 1 (j^ 4jLi^ £• l^Jljly*j 4>«xJl jLitf-'b/l ^y Jl>-L 

yjL+ ^jLj j! ju v - jUo y- usui 

a^JLII j! Michael Farady ^bljli J&l* x* JX«i 
^UJt ^1 ^JLk^Jl J\ dUi *yu) y'l^Jl Jl*Jl jJUl* y> 
V-Ul y*j .(j~* ^ (.y yJl yiVl oliyyiJl XLaJN 

cA;>««lll y» UpLu-ij XuJ <Ui^ UpI b^i Ajyy^al)l 
JpjiapJt 4 j>uIj j 44l>i*ill ^4 yjl 4-JlipJl Jp jia>Jl y* 3JLP ^4 

: a Uit ^ y6 U5 1 JsHjJI J1 iJUlj ^UJl J} i^jjl Ui>Ji 


iOLXJl 4 r Jl*Jl 
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+ 



44jI$JN [a ^J\ £jl>Jl 4k_^k>«Jl oJUb jt jj^Zj 

Ji>Jl iji ot •'<■■ *■: j* - u -^ Vi* j~~^ 

^ JjS J ^ J J*j /si J^u J^\ 

• * •• 

y <Jll*Jl J« «» <i 4 « > *« l) l ol^ aJLa>JI kjk>*Jl IjlJ jJ 

i->- j+}\ oli k ^ 2 >Jl A 4 I 4 JI y j 4 Ijl*j jLii'bfl 

JjJaJl k 0 ^£Jl y SjLaJI <u>-LJl y iJtf 2 y ULo 
^kallj JUJJI v-LJl jlp yJlj ^^jSfl «w^*ky 
JjbJl j^i toJL>“)j 4 laSi y UL« k^k>Jl oJLa y>-j ,yy»*Jl 
yt^J iiUaj IxUJU ^y*- ^y-t oy jiSlj ^iSl iSj^i *-* J - * 4 
ililiUJl ikiJl fiJUb y- ( J j b-Jl k^]a>- * JSbi jt i j£m 4 4 -JL^ io*-i 

. jy s^Jaill 

k^k>- -j kJy N 2 Jl>Jl oJla y — iUL^* 4>±>- 

iyyjl iilkJl jt -iiUJl jljjVl y iilkJl «jb» _i J, 4 Ji>Jl 
jt Jb N 4i^l53l ohyJl J^l v-UlJI JJUL? J^J yJl 4 U&I 
. kwaJL ly-us> aJlSnJI iilkJl ^waJ ^iJL* ioiL>* ii Ik l^LLoJ 

olkki^j 4l>L^ ^jLJ jUJl j j£U iJ&Jl iilkJl jt ji jSI 
j£~J\ yi c^L. U53I i^iUJl y oljL-JL) JKJl £y>Jl 
jl jy ciiU^ lyp jl^sNl oJLgJ ls3l i^lSL* yk; jt 4 jil 

4.1a1>^o j ^$0 jjl ^'Sfl cLUj jt J^^t jt Jbjt . 4 JL 0 iilk 

y* aY./uLaj 4 jk^jl- jl^Jl 
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bJL%l* LojLaa U jS ol JllA jj\ {jA i j^i 

i-jll oy jLfo ^yafl ^ll oIp 3 JL 4 JO lJ y* 0 L 4 JL \t jL*a 

vi..> iJUj — <Jl£* oly ^]l tljj 3JUJ i*sJl 

6 

— j-%^l>«Jl CJjJl ^y- 4~4^)I LoUJl jl ^ 

y*_Jl yjJl l)^£j v— c<Jjp f-Lo 0 jm,^* (1)>f twjLS' Li j^j 

,y bi* j*-b* L^jj 0 ./all aaLpl^JI ol 

<J Uij J^aJ j! ^jJI ^LiJl t«Planck time 

.vlUi yJb jUotf44UU^tl0^jl^ oLU 


JILJ bl . 4 JLA 1 C 4 JI 0 J-A y« U-y«A iiUjb <Jl>- l5^ 

5yi tO^^I UL* Ji* jLf^i ot 1 JybJl 

ySl *—* y !tJ C^I>- j/n.^0 Jlic4 <jLjLpL^bj Laj j+m }Jl*Sj jl 


• • I ^ • • I ^ 


.S>JI Jil; vV ^ 

t ^dr 4 ^->yi I JlA ^jA 

LJ jS l*ilp ^yJl SyiJl y I^JS J>i Syi tiJ 


&*W? jt Oy 4 jL* JLuj 

i ‘c^i ^ 

. lll>-b jlfj jl o 


^^U-b y Ojlit LJU? aJUj>-I ti2-i>Jl y ^y-t SJUi?-l i3La 
4-^JlaJ 0 y*- LjjSl ^Jl y^>Jl y* bib^ UiuAj 

i_*aJ1 \Z^S OjUjLa y aljy^jJl JLaj IqJ li>-L C»*^ y>“ '\^ 

* 

{ J^yX»^ Jj ^ip OvZ j woSUJI (J y&>~ 

^y Uju 5 ^yjJLp ob^.Ian Affleck i^lLb! jLJ 4 jc*L>JI ( ja jl>- 
tMIT L>*jJy^iii jJUL-»L« ^y vU^ 4 aaL>- 

^jIp olJJ Society of Fellows Jli^1 bux; dLJLil J*dl ^ 
b)l>- jA\ coL^JuIaJ j}\ <j ^iaJl j L^j ^ybilJl 
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Ji>Jl ijii Jj cAiUaJt JaJj^' « JpUJI J 

ijl ^^L»j s. a .5 s^l... > J 

ft...) L» s jJLIjl Ajcj> j ^jjl ( J>«Jl o»-.^> jt oSjl JLiS 

£• j?? A>- J| <uLi£ *<£}>*Jl jt instanton* 

U jS Ijb 5 Jl>- ^Jlp oljL^Jl ollila»u 

a>JU* ojjt <>■.:: 11 aJLa jji! jl JJj M ^ 

.^LJI J>Jl IA4J iLliJt aLj^I ^-if UiS oil, ^UJI 
j !5 s ( J»«Jl I-L4J JL»tj ►Lj! aj! -Jl>- J Jp— c«£_pJ t* jlp 
-%i a:/ i ^JJI- £JuJl jl jft I jJIp JwJl £jLUI J i)U 

i_jS jS jlS - ( j r >Jl jJUi JL> LLjl^ ^JUl 

iuiUJI Jimj jl > _ '&.S ~ la..^ll>— (Jl^ftjl IJlA JlP A-i Si AftOJ 

^ saw»^ iU s^>; juJ .A^i ^ ^ sj-L. uiL^. u/ i-* 53 i 
sllL* J IgLwai; W^u jj (!) j^i ci>Jl Ha Jl £*y\ (J 
lt..t> ^jl4J Apb>».d)(j ^..Sj! ^L«j (s-»<)_j ^aIaj! s~.. 5 (jjjJl L» aJL»jaJI 

Jp N Ait cJ Jl dUj .L* qJLJ oiJl dUi J^jJ 

^Jp i5Lji tJjJJlij .#JLJ aJUp sI^Lft^oJ J5 j! Lr <xiwJl 

. I 4~;*^ j! Js*-< ljL>- I ft j* l jtft^t ^Jl Jl»«ji jv*! 

fi?r «dpl—*j gSy* J*~~' ^rri ^ J p 

4jJL>JI jJLJl* i!jU^i ^i Ijbj- <la>- Jim Hartlc 

6 

V» j* lx; oi o'^ •Boundary Conditions 

^JajJL j^JaJ o^j t jlI j^iaJ jl . 1 

^jU j ji Jljl/Vl • i* ^ ^ 


ntt^n 

jAxJi 

U12J1 

if! 
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l*j— iJL£JI iilLJI ol UJll* tU-Luilj ol* ^ji>»J jl 

YjL* Lj -oiUJL) v-UaJl iJUl iilkll Lfci 

oJlL>- ai (1)ot ol_jSS/l ^aj of ^J>-l {j* «2 

<1^1 4ywaJl 4 -aUuJI ol^I aJI {jA JjJ?t 5JLt oU^I dUj 

o^i ili^J Uaij A~*i U sL>jS>- iSjjjJd I JA 

0^ gjj 0^ ^$aJl y ±*Jl ^Jj^laJl o j£i\ 

UvJxm** jJUj ^aJl (1) 4 jJjLyJl la j) A>nO 4*1 

.4J (jdJl O^^Jl Ulw jJU U-U* 4^^Jl 

ol ol^SVJ ^4—J 4^*SJl UoUJl ol jJLj ^jaJl Ol 

oJlA 4oL§jJIj ol£*Jl ^Lp 4 c ^w - »j — Ja-i* V* i jA J>i>0 

401SUN iJUJl oJla ^-I^^IJII ol .S Jjjj> diiaS 1*1 J, -iJUJl 

.OjII ^-p jt Ji £*~A jS* “U^*i M 40L»J V 

«■ 

jj£)l 1-0 <ul»Jl ( j^li J«Jl j j£j j! *Jji«Jl ^ <i^i < U Jp oj^Ap 

.pJI U J J Ujup _,J Jl ^1 JJI JJLL' ^ -iJL J • Lr* '^i - 

jJJj jl VI .V ^JaJL ?«* J; V* j* £j, tijS jl o-i> II* J* 

II* ki-ljJLp- Ql At>-1 {jA \1 j ^ l^L»Vl Jl ibl* 0 Uj jia>lJ 
^ r ul cJLp ji 40 UI^P^l ^j* 4 ^*"1 L^l^Ipl (JijiO *^jjLy**Jl 

. JiUI J**UI J [&L*J US’ ^1 JA jUJl 
UaJ4^^>*jJl ^jJLp ^UJlj ^lyiJl *UsuJl *^ c ^i^UU ol 
.Ol^Jl OjjoSl oJlj ail .frLjjAJJ <ijyc4J oU ^j-jI jJL 
^ AbjgiJl Jjly jSi jj 4^L- US 4 ^j^Uj 4^ 

• ji 
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IpUJl «>xa}t 



.tjiojSii i^jLojSn 

oji5biJ ^ijLuU 

i^U- ^ jJUj Ajl jA jjJUxJl JJ.^3* v_J jJL* ( ^Jl k—Jjjl il^JLoJl jl 

‘U-w. a >-jj tLflli i.jikuJl £jl>- ^ l* ^^yrjU- L* ,_^1 
ll]U li^j .Jo-y Je>jjAi\ jl>- J>-i Ja 

J* •* 9 ry ^ Vrj^- • y fS* 

ot _jJLj i<oli Jo- ^ ^Lyill jOljJl yf-j tijL«jJlj jlSUl 

1.1* jJLj <Ul .1* iJjy~*Jl «-L«J| <£jjj~a Jl 

JLilptj .iiL*jJl jJUJl ill— J L» Jo- lla.—; '^o- ^ i—Jl» 

^jJl 4j!A>-^l :%ii ^ikiw. Jk, Jl—. ^ ys! IJLa j! 

. Steven Pinker ^Sc-j jJL— JU» V jl oJlaJ 

L ~>-jiyj Jl—i ( j> olil—« l^jl -uLUkj 4->-jl>- (jtA>-Sll J* 
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of ^JLaJL) i^JUbj ?Jai* Uxt.>.>j 

c^l J^**f UjJjjI <jV j 4 jc*1>- 4Z* Ira » ^^y+0 IJLa (J y- JL4P 

:5JLJI iU^Jl 

4 JJI l) y* Of t J L” »Jl y JbJLP 0^-** l*S t^diwiJt ^I>"l Ijl 

aJJI jl c y\ y*+j— Ui>-j (w^l j-u? ^UL iiL* of f j£+j V 

JI3-JI jL* ji Oil ^ 5 Uj Aj^i -IkkJl Uj cjIj-aII u u 

?l3>Ui ON^-i. JiiJlJ vL^p'yi jt Jj> Jflj aUI ji lil, : JbJl 

W-VV' j* J* 

|« l a« * ji JJcs\ v_-->»j ^ il^^d cr **^ ^ Lf?~ 

LS *$i n jJ ^ .IJla Ji. iLi aJUI ^ ji j£*4 

IJLaj .|»^>Jl IJla Ji* 'i/ aJl*>»j L» Jip Aj jJ aIII ji jJ-j 

j-i* L-J JliJlj e^LalpN' jl JLaj Ji*Jl jl cIjJl><> 1 j j^ajiiu 
tiJLip a>o- ^J UJL ji a-1p aUI ji jJ ^53 .l|*tA>-i 

?ULJ J^-^l jLJ^I 

. LjjlJL* *y*y.Ai>«I ^_^Jl ,jl>«Jl Sj { ^S’ ji ^ «wPjj LUJ 

l~ «U ^1 jU - jSl l^uoi jJl aIl.S/1 JS J^Jj- 

je'y ^ *< 3 ^' O^'y j^J *jr*i (i^-i 

• »• • 

jh ^jl y .ojJLL* 

5 

4 jJl> 5 JL lo^u l^jl U lists' jt uUl ji lil .jNU^I ill* 

s^Jap <J o ^ia>- 0 2^Svi j\ ojy Ul— Ia^JL>»ji i j^o 

.0y ^Jjl A.^Jai.1 iJjl>- U iJl^jp 

^ jii\ $>x>*j aJJI 0^ y <1^JL»JI oj 

cU jlJlaJ . 4 JJI y ^ji>- ^yj I 4 o^ 

^oJbJL mJI 4ju\ j }I 4j\ k+& yj y* iaUI jl i}yZ ji ^ 11* ^ 
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j! 4<«iL»Jjjl <£ jJC-.i' jJL-L iJJUJl aJLp _j* Ajf t<jJl>JL] 

.(JjNl siL^s>»j <*Jj jt Louis) ^jSll <i*il 

J jyJ 0 JjSlI ii*Jl ilSLl* iijil I ot jJLJ! j-.J 
idUi J1 iiUNL .tfjbl ojl 0 j&\ j^i 1i*J ^ 

pure self- (l) lpli <3ycu~Jl ^^UJl j£a1L ^ji\ nib <L!l j^i 
Jb N J jS II Jl j*^JL ^JUl u-->Jl ‘absorbed thought 

iiSj>Ai JI 4 JI J, ^>JI ^ o^Jbl <;! 

. AjJ bl Ljjt Jb *)l jl Ajl j jJL* JJl 


tl»L*J *Us^ j* jS> <JL)1 £• ^jSfl <JLaJ 1 italic* jl jla»*jt y«-i 

j^ cjj^l iU3t j* ^>^Vl J^l ii-iJl <> ^JUa: 

jl SjJ j~0 Ljk «L* <1 p LfiL~J jl Jb N aJLp jL jK *i jia.«jl 

<Ul jl <!^i dJL* ^Jb .IjJbl j j£l\ 0j£j 

i»ij— » JL*- Id* j£j jJ ji J;-bl ^ULj tjUl iU- 

4«liU» Jl^-J reductio ad absurdum JL>«JL j J\ iLJL. lltai 


<)L~* L^i j ^o^jcJlaJI aJiS* ^*xS" 1 US’ j 

.>T JJjN 4^31 J 

.jl^UJI £k>j ^>1 ikil ilL* t^L-Jl Qjb ^ 

i : »J.)L> ijLw* ^yb i)jS(l aJLmJJ i>ws>ljJl UikuJl ejj^uaJl jl 
N jk<jI ^Ul Aj^i t^iJJ-L! . ajIJj <J OjS 

l5^ *±JJ ^ 

<JL^> V <)Nl IJLa jt il jJlJ jl aJLw* Ljj^i tiJl>Jl oJLa 
vp ^kJl 44^JknJl aJImJI jL^t J <jl .,<?>wlJl 4+I^L A.ak*4 
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ji\j Jl 1>*-JL)I jj .\j*jJj~S UL^i »i>UwJ 4 jI <aJi>- 

. Alii jk^JL i-aUI J aUI J[ ili* J 

ol >-JI 1+) ^ oN jUJI C-Jj J5l—Jl oik o~ii> jOJ 

0^J>-Sll siUj IjbJlP (1)J vj l■■■■> • tAjc*N AaaN JJ-AP <]>Li 

jjj j^mj ji ^Ja'.-.ij oJLa <JL^o^j J <_£ 

£»l Jl a*J* Jliii itL-j, llN j^l JiL~Jl ILL' 

jL*lNl J *yrj j* Ji jV'V j J»--J J -ylijJJ' 

IJLU; jJl JJl—Jl J-J6 .^1 LSjlSC. J 

*yj> J Lf«-fr* ijj jJ>j Jsu«Jl djjA Jl <A~>y* £• I 4 J 


. oJUJL>iJl Ull yu 


”Jli*Jl (J---** ^^lp - * O^^Jl ji-lp ^jP LJ JJ+& *y& ^ 4 

JaaJL JLJI ^ t^yS/L J * J J J1p N a; 1 Jx~. J £> J 

N tilJb N .oUL^-Ml JS J Ijl-j 4*1*% ( r U^( JIJ *ljJI Jl 


.ilfiN 4jl>- 


4**^-i V * Li jl L*jl^ s —0*>*j-i 0^” 

J^- J* jf J 1 ‘■'-k* J k jU Jp L*1 o^j 

4£^w> ^‘JuJl ji jJl ^ JS, .li^tl jl *JV j* £jli *Ui 
Jl oU-aL-* HJlJj yr Jl ^Lp* J J^l 

l. JJL^ l>iL. Njtt Jjb;i jJ ^ JU 
s^&>* { ji\ Uj 4 ji>Jl i-u JJ 40^-j ^3 4*i>-j oi o^i o! 

i#L>-Nl (jl <LiJl kyJlS 0 JinJ\ o\jj Ji Li 4 ( ^i>«Jl 

^JJl 4 ^ jA ^>Jl j\ ^jLill »1^4)1 jl I^Jalli 4<la^—Jl 

^^Lpj l4 ,,^i 4^l^ill ^L^laJI a!4 ^jXaj I j^^» jl 
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^JUI JI>JI jli Ji lJub ol» J idUiS" JU 

Ijuh (»^>«^ ^/Jl jiljiJl C~3 t^iil Jlj-Jl V -Ai 

. J-OJI lip ^ iLi iiU jt ji i jU3l 

^ v ^ji tij^^ ijk>-ij it.. t ijLj>> ji nji>- ^ip 

oJluj ^JLJlj V *'i_f *^ 1 ' ' OjjliLJ jJUJl 

^ ^1 -p-frf ^j 3 <~*ai ^ (*<■ ■" * c—iiUJ ^»jJl 

‘ui-jj ’ 3 cr^' J 14 ‘V ^ J ^ 

JUb »ljj L. J SUJI J^i jt ^ LLjJl <£>Jl JJLL' 
jl .Ji- Vj iJbtfJ V oUl jl JLuJl ^1 JU Li Li jJLJl 
<la r ~j iii> illy} S^IjNl -Ui j iiJr ^Jl ^JLp yb JjUb <U*j U JS 

.oyb^Ul *LApj j j£s Ji in-JaJl jl Utay> 

V* jl i>^>- wldji jl jju U ^1 iiU^^/lj 

<131 ^Jl L*L*J 0 * p Lf** 

*j+}\ jl ji y^\ oy .U y*J ^jl* l-l* Jy>- c-iJL jl 

O^i JL>-^j 01 N L* <iL 

<>• 3 j 9 \P' ^ l rr J ’ ^ ^ ^ ^s^-i 

<Ul jl *>oJ>\ jj .4-*jli 5 JLaI>-I Oj£j jt Jb ^L» o^>-^^L!l 

iJl»Jj»-Vl jt <^«->«-! ^1 j^*l jJfc 4w..lall *«^La..-* 'if L» (Jj'jIj jl 

iJkuJl V^JaJl iJUi^Nl ^ L \±y ^ibL; J^-jU i^JaJLJ ^jUJl 

Ijj^i jiJdl ^ 5 * A+i*, I^Up! 1 ^- jJlj IJu j&j .>yrjU 

U iy ilL* jl Jb *y 4jl (!jl«uL jl oyk^AJl »-UIp ^LpI U5) LL—• 

»J^a ULj J./iiJj 4.d_ljil IjJJjO (<JL3l) 4H..UII «■!JJ 

.4*y\ iJU^I VI frcr i tft ^Ui> (^.^r 4 ! o-U 

m m •• * 

cllJU- 44JLi*^Jl dJla y j^i 4 Jl>* ^Ip 


nt r4n 

jAaji 

XJ12JI 

if! 
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<JVl j-Lta y m jl Sjj j +0 wo^l S^AjJLp \sJ\j* c->-xSl US 

.^-bt j\ y* j)l 1*1 Oj£ i jl j J^Jl 
4 ^>-U {jA l^UJj L(£j>^ aJ U"> -Ij LiJUj j^£D j*^\jL+}\ j| 
xicj ^ZaZj ij i aJLSUUI 0JL4J j+l£j yS\ ^k>- bjfc ^Lilji 40C 

.LiL-Jl yS\ -liiLu*- IJLa < 3 yj jl>- l$Jli ^*^UJl y 

UjS jl aJUi^I jl .S*-UiJl jl^S^I Jl La 

m 

* \ .. A . a' .AJ l^.^ a w ; J* i^ySA jl jS\ JA tiJLfiVj XjJalJ> Xf-y^A {jA 

^51 jJJ i^L-Sfl o-jSlI JA JJLP ,J\ l$i* JS' J <-iJb>«j Ji i^U> 

. !_o yrj |t fl' 1 ' X-*ojjS> 5 JuJj>- <JL*i»-I ^L»i V Ul gZ -y'LjUJl 
olj j^,:Jl JJLU a^j ^SJl ^Jb-I Cr 4 0 ^ US' j 

iSy***” -Up— *LjyJl jl —aJLa>JI Sj-L L^^Jj— 

ji s j£j jlp oLu *i$^s \jj* jJ) -^>%a ^ip -yc* 
^aSj aJLp yb U Jp- j^£Jl j^j^j jl ^->0 liUi ^J* j> pJ U II « —* J La 
oUjLa* “W* j*> US- p\jyJii\ ( j : j\ ji cJlS li^i . jJLJi ^-J 

jjUjl tdUS £«j ■ J*U jil cJ-l^Jli 

j^JU jjl>0 J tiJUJl oJjb J 5 ySUll jl ^s^jI ji (£y+>%j 

AlU-eJl Ajjbjp? (^JL* i AmJaJl y C-jIjiJlj tA*-^UVl Sjill AjyA^>- 

J* J* lA^ U-ajI -1>o Ul >cr <» . i Jlj J>jSfl 

iiL—jl ^y U U ^.p L* lu*i liljb jSl jJLtaj 

j- iiki- ai- > V s / OISjJoSlJ; lcr ^Jij 

.L 5 OJ 15 L.J US' lid sL>Jl UJ 4tr —lJl 

J->^>Jl ^J ciijj l^l o^11 vLJ^I o'yiUwJl dUL- jl 

4 >b^l J <»jAA I_j jA j jl jji ( y OJL>«^ oUt y I^JLp jj, ji 11 js 

* 

JS yj ipyjLoJl Ajy^>jl OolyJlj tijill y y* ^S 


nii4n 

jAxJi 

U12J1 

if! 
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j\ lUteS ot -OjI j$\ siib- ^1 <.^s\ j! jft\ 

m m 

o!j -uiio; oi ji\ ji^LiSii j Uj N 

liil jJlj tbj l jt JiwaJLi (_£Ji* (_jl ^1 dJj5 «_i ^aj 

t^y»L-«j^/l pLij'i/l Ji—— j L*j j» l... I 

l*Jl J> ^1 viJUL- ^ Jl iliU bl 

y^ 1 

j'L^ tO^JjCUJl jljS\fl J*** 

j£i j jl Jl~Nl ,>. iSjS J S^^JI OIjSMi 

au- j uu.'ii j%‘ »ua i ji jsVi jj fiu^-i ioJi,ji. 
«• * «• 

tlJjl>- ^y Uv-jJL* jJu ^I ^i -^JjS/I £j*. J a. :] \ *yrj 


ni "iAn 

jAaji 

XJ12JI 

iff 


.kiUi ^ 

jJl KnJaJl *jJly ^JL>- ^JUl U !j^i 1 JjS/i fli*Jl 

jt jJ ,A y +Jbt jNl ■it'Jj cjjlaT^j LjJoj LJ^ JSwJo jL o 

tilpU jil jl£« tiJ?liplj iJl jJLp l$JlS JL?- <y in^JaJl ^Jly 

yj lj^li>^ y* L* jL ^l*Jl IjuJI c-> q j yi 

. ULiJLSI jl\ -J jiil J r L. L J' ji tSj^l JUL- J 

•* «» 

^yJl i^JaJl ^ly *yrj$ ^ 

cj jJt ( y “ j*JLp ^1p l -1 Lii Iaj j . li yJ Oj& JLi ^yJl j 

jl j^i\ ,) £j*Lj 4j~ j*0 

<I^i uiita ^*j) • v^JL3^ ^ *m>%j jl ^jJ Ll^i loJbcuJl 

JLa jl i.lp ^yju ^L^?- {Mj ^ Jy>dj 

oy>i N .oNU^Nl J5 JUS ISwlSL. JJU s*l>v4 ^1 ^ 
ol * (3’^’^ (£*^ t j^*j2z\\ IJla xJui\ a jU jl 

.(jl-^^Jl iJJb ^y 





JA J* .^> 1 J* v-U d v Jk» ,> 
oi*t ^Slj ® j> J^* •>>>-J C--UJ ^S/ l?L (jji 

fc ^ it jtf U> tlfiULSI ^ ^ U Uji jlpU jt J 

jU^li jjLLxj ) ^ Jk>-t.L*Lw <JkP c^ i l»5 y* 

ill* <UlS3l *jjy*A> <*-«it (jt JOjt l cl^* (l/ - ^ ~ ‘ l * a> 1 ' 

^1 ^ ■ OsM» a* ^ J* 1 : J ^ Ul Jj% 

li^i t( jUJl ^ p\ <Jj*\ vi^J UJlj ^iUl %L*u\ M 

Oj£j O y* , f j£Af tP^-i ^jJLj Ua^-a l3l$j Ijjjli ji ^vOjI 

C-»IS aL*J\ <~JLj ^4*ill Ot ^,^aTl ji .IJL>- IJL* oLJLlSl 
iii J5 ^ *I 5 >- J* j>^h J>-j tiiJ^Jl oliJaJl 

Jbj^Jl iUL--j o j&\ ^Jy *3 ^JLaJL .. .oil JL>JI \X^m 

■ •wi^pl jl ^*>4 . J-^i^ oJ^-l J ijjUJl ( j* 

obbl^Jl cIJla Jliu! ^Jl JjL>Jl ^^aifcJLJl Jij jt 
US’ ,^A£Jl lJub ytyr J szrtA^j* ot~ 

V ^JtP ^^Lp L 4 ZJJU ^1 iSdJbCuJl ol_^/l £l^l J4 £y < 1)1 

'il* ^Js> fjy**j <l~y *ywaJl i-*Uu j\ l-t>* • jr$ {y> ^L^J 

.®U <3^^* ^_^Lp L $y>%* Ol 

N Jb U iJl^ ISL^J* ^P AjL>-NI ^-waJ 4^UJI o*i> 

^-ii liLjfc f j^j jJ ii>Lw <iSf U iiL/b llJjjiJ 

!La . JLjO b_iit o^oJ 


IxU Jip ^itJl i^l *Ju Ji. ^ J^lsJl J^L^)fl 

^ m 0 

0 } U <J^i j*JjJI ^i^ 3 j .iiUl j j-^aJI <J^>* lo^- U-^p NIj -4 

.^]jSlI <UjJU oU jlSipI Lip ot i^iU ji yy+jp P ^y* 

<*JjZj of ( j£* e *i 1^4 ~l^-f-4 li^P~ *1 y ^1 j& 0^^3l O) 


nil^n 

jAxJi 

xjicji 

if! 
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J £# j! Jl Jl dj&\ (JLp Uio JLiJ . JLLJl JLJ^I ul^ 

o ^JIoULl^lol.^o J ^ ^ cJw» Ji ljl£ifb;L~>. 

Jj ^ v Ja*; ^jJi JUJi Ji; J oo-i*J'j -**-JL> Oij-ijJi 

^JJI -Jl yj\ j\- (JUJJ lu+iJ ^jj*r ^ J oJtf 

^ol Jl !«JiL» lb0>u tJ l>-^j aIaJ J tJb^^ 

.4ip tb-xJJ 5JL»lSUl ipUwlJL. 


^ -v_ilkJl 5,1* J- A4-U11J O_>OUl (Op U....J1 lij 

5L,^; jJl iL- i^L-S/l iis—Vl -L*Jb J- Vjtz, jl 

bJ^i n«..lall JjAjj bi j-p ^z aj jl ( J|_j .0 Ibb 

.U jtx> j~ai t._Jab»*b)b 

JI>Jl IJl* gx, N Ljj ^ Vju <U IJLa bU 

Juu bU ^ JI>Jl ja p t j*p J 4-*J -olkJl il* J- 

* ^ Cj* UJU * U * £j>*J Ujj . * 

*U Ujj jt ^£iljJU A^iiJl L*w*j Ijjjj*^ <UJ 

<jl^ U .o^jucl^JI <jl^^Sfl l»i>- Ujj jl l*x>- L^U* J 

^^>-\l U j\j 4aJ ^£iJl j J\yJ\ IJU J^b li>- jlAJI o^i 4 ^Sft 

^jp ^liUl Ja«*7 <jt Jj£*j ^i)l 40 ^JUJl cjLiiS^/l <U-j ^ iS'jLlJl 
^£>%j ^l)l oL U jJIj ojjiaJ j 4-J ^Lju ^JJl o^^Jl sLl 
j 4j*U)l p ^dll IJu jJaj Ujj ,|%JLwJI UjJ <w~~Jl Ijl^J .lj^ y>~j 
ISI 4jl jft I ^ UKo jp lli. U4i li^ v ~j£ .iLJi dUi 
.<J| Jj-nPjJI ^ (J-J* (j^J J ( JS > UL^l J 

^ja j>-\ l %>-j jj*} -Uji 4<^^>Jt jt UjUJI ^1 ot 

^Jja+ai <S^ij 44>i^)I J Jl y~J\ IJU 


^JJl ^^Jl N ^ 


iJlu ISU» Jl 


r* 


nil^n 

jAxJI 

XJlbJI 

if! 
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*flC> L ^ J* dj&\ ot i 


*l» It. —> (jti *jJ ^-jJl USfl 

U J5 J* pLi- j)• jUJl ojji Ljl jJ U5 Ua£ Jl 

J.AI..UI L*jj C^J..A...—UI J aJI»I>-I — JjP AJ jfu 

iSy^\ #jA <LA)p j* 

ol* ici 4 »J US' 4 P^t 5 UI a*U» Up j^S - ^ JL*J Ul J 

«• • 

.APjlij 4^Z*4J <0 jL pi jU^Jl O. La>- L.>m^ I 

iy li .Lii «ilk Up i> ^ 4 ; ^ j]l 0 j£S\ 0| .li-USjJl y£ij 

' jkjl J. .iUJI J_fc_J OIjSSlI JS jp Ij-Vt y. 
Jui JLp ( _yLJ ( _ ? £J iiUaJJ \Z-yr ‘0l-l> J- J ajI^JI J SjLi>- 

j! U (Tj^ ^~i 5 j-UZ 4 <LJ» o-U jj .SLsUl 

IjAi L>Jl t-JLj 0^ v!m> aJL>«- 4 AiaLl4 ^Jj U 

ij+rti .Lil tyS* 0 j& Lf^j • j*->yj l 5 

• ojiJ jjdX pSj <J «*^-S _i OjS' 


Jl 4 jIJu £• C^il>“ ^ ^ ^ 

L^jl ll^ly*! ~c.. 4 -^j L 5 - U <*+S oLJUp 

oUjlJI JxJy j col>«jNl 4 -jUj 0} «L^uI ^^>-1 0^4 

Xj^JI oUjJj^JI y*y^ ^y* .0LI4JI 

{j* iJl>* ^jA 0 j £Jl c—»jLL lJj—J coUl clJb»- ljl>- 

■» 

■ AjjialuJlj ^j-^aII ii>L-JI 
• >>J' ->5^ ^ ‘i~ a*>Lj aIU 

Jl JL- ,y Lr 4 ) 

«• 

0* 0^ c/^ ^1^1 J^ 1 • ot>- ;L4 

V<l)^^)l jL*^ c/ 4 ^ •* y k' J * 


nil^n 

jAxJi 

xjicji 

if! 
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14 pL>LSjU«*LJ^ I t4j| jJUoJ L^UfcLol ^jA .ilLjb (jt 


J\ jS-S\ £r\ j}\\jj> ja li>: yS^I iiwJl dJu Ujj 

tSjh** { j^ Aj i 

£jU)l g-L^aall <*>■ajUx> 111 jS ^JiL* U^ C)1 — oJiiL*^dl oIw?1j^J l 
y^2ij <1)1 N — il^jJl y - <ll \-+S . Vyc^ M 0j£> (1)1 ^1C—uN 
5y bJjS' jL^Jj . <-JL^ ^LnAaJD <^L^a-^ll <JUaJl aJL>- 

A^a tjb 1 *jj ^XS il C<lub ^)l J^ljJt ^Jj A-jIj 

Uj jfi d)il «>*■> c-i j-~J aJLfc d)l 

bjj Ijj yJl L^.wo.1 sj>JLi 


L* libjk liU* !(Jlj-^ (1)eJ4<Jl>«Jt oJut 

^jjb jJ» :iJUl ^yb .I?f^i V NJb 
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•yrj o* ^ jly)ll jj* 

j^p Juj* LlJ jLsA>- tfjjl ^-^5jJl j 4 ^ 


I ^^***j»j jj JL",.,*>L i^li^Jl lJu* oljb 

v 

l j«> jl L*JLpj L*i> Ljj^hu ^1. n t ji LJlp jj\S ^Jl>- ® 

pJU- ''•(j+dj aIUw j^JIp •{j^ 1LA i 

l^I ^3^ a* ^ UjL>Jt jl .*I^-Jl ^ 

• * 

u*yP J* 11 (^ W c cM br 4 

^ja LjJli oL>Jl ^j>^i *>bijl ji ajLp jjj l^jt j J-j Jj ,^>-T 

^J . 0j£Jl l*i* ^ (»$« ; ■; {j* ^ ^j AwJ l Ut 

!>• cr^ J* J^i 

Lj\ 4J>- + -lJ l C*>«J j..^d)l Uj^>-j ^JaImu oSl j 4bJl*iI 

4«JLlIj . I-La ^Jajsj ot <*^ji bjjJj ^Jl <^jCj £*,+**> 4 Ua jjgl .-. > 

Lr^ <y ® ^ ^yjy c> <0*^* ila5jl 
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U tfj <1 iU N j_£U .Uij 03 jj Loj li^* 

jl5 U LI j 4^»^^Jl ^UJl ^Ip Jj>- Jj <iyi c*0 Jl>- ji 

>JI v^J^i J r 4jyi ^^UJI IJla OOo oi cULij JLp 
^Ip <l)t N LJj .o j£j L*j vJL*>*j Lip 


.^UJl ^ ^-j^l 
jt bjjJi <Jjl>*j jt y* dUuij jt U tjl>- ^i ,_pj 

o}U J\ p\ y> iUj ^l^Jl I Jut ^ o^_, Jij .lo yrj 

i^jyL; jvjL- - J^i I* o-u Ujj vLl^L-Vi 

(tJ-— ‘ jl^S/l >-a.. t J s . : ..-i p <L>-j Lfjl .Lfcj^JaJj 

jju* <i>*jjl CJUkJ jjJ .^yJlA 0ji jO <I?LtJ iiJyJC4 
^t i^l cM-d' ty s** •*'-$' d* c -^>* M 

jjLJl ^ t oLlt^ol J^IS” j*tp ipL>»-*i^ 

<i>-jjl C~lla7 4frUb twJbJL Ji JjJlJI ^j $>* + 11 jl ^Ul 

r* tv ri>J' jr 4 oL ^* ^W - 4 t 5 * £j-^' a 4 ^>* 

JjJ N 4~J J*u oLj^mJj vV^ oV^IaA 

cr^d' '-^ijs-' S J.A*^ tji 

JS iJlj 0 jA ]aa~Jl J^l ^Jt 0J^m,^)l ^iJb 4 ajIjJI 4~a J 

4| » *~**l y —*tjT M 0^ ‘ J L*Sj . <*jjJl ^Jl (J^ J-i 4 OjA 

LaJJLp jA ~~\ O—»IS LjT — LlU-j ^jl2J o) ^1 .j^>o «j oi Jb 

U ji>- ^spLaJI o>JI ^ oL^htil ^JJl 
^1 dJUL- ‘131 ^rl Vjts ii^Jl ilo'yi JjL; Sjji -^UJLJI 

^^ 4 ) 0 ^jOJl Ljl^ia>* ( j>u m - LJb*-t l)T Jlo Oj 

■M ai^ Jr*J 


nil^n 

jAxJi 

xjicji 

if! 
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iLijdl l<JL l-NI jJUL; obj t bk c.4.^j U Sj 

ISLaJ* (Jlj—< jiii ot JL> 'V . jU»^* — ojjJ.^ a.ll aJL* j-P- - 

oUKJl ai* ^ V ^iiliu jjS JU- V ^ VJb U ^ 

• • •* 

Ijb V *J *Lo ^ 5 ^ AjlS tjtj 40y OlS <*.'*aj OjI? li-P 

^ Aihi*JI oliLJl y ^ 4y^u 

.Ujj^ 4 Jail LujLi 

.iiyi+Jl ^Ijj ULi» oLjt bJl>- aJIS Jl^Jl ^y»jJ ilj£j*j 

iijjhj AJuJaJl piC>mJ y)l oUU-*Jl (1)^Pjijut Lj^i CclJJi ^jA Jb 

• L 'JL a y 4^j^*I Ubl 4^jUlUj a^Up oLo^J jiaj LJ 
^JJI - ^jUJl *UiJ» aJ ^ y Lbi LLi^l 4^Ui *Lli 

J^ialll ^ 4 oOjO>- A^LobOi ^ lJ\ cM 0^ 

t)t U jS ^^iaJ oL*^L*Jl < JS^ 0^ LjiJLs^l Jli) .jl ^ki ^Jl>«Jl 

L)i -Alii oLuaflll <w>Lp <i Iw- J^l V ^ 

—UojI- I 4 J] y tiJULi il45 C^J oLUp j-P oli 

^ i>*^' '-4JJ -vry (^ ShJ iS^ v^’ ^ 

iSteven Weinberg £^Jjj Jtfl US' c<13L oLj^I 

ja .<DL ^. 3 : ^1 ^>SbJI JA -<Sj>H I C _ 5 U- J**« Jj ^ 

Oj£j 'il iJUi>-l JlaJ i^JLaJI ,*_» l />*..i . iy>*AA JS j^i tj*_L*Jl Oj^ 

ijL>«Jl oJLa ^LjjJl oUj^I (J»l.^j*~ U~j .e 3 >«j«^ *'< > X^' lS^ 

l ^ij 

t( ^y LIL. a^lj JS ^1 ^)/l jUJI j^aJ ^1 Si_^JI jLii-i 
-oosi USj- ^SJ .oij J J\J}\ Jo>Jl oJiu jt £y\ Vj 

jL^-L ^ jii jt v_,>»o li^j ^JiLa j j£j jl LJLp V_..»u ji <jl Ji^l 

V_HS3L ^-Jj UJ^JL J^a-Xw 



nil^n 

jAxJi 

xjicji 

if! 
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O ( jp Sj y*p jl *«^L£Jl I Jjb ijUJl oJjb 

* r USll Jl *LjUJl *yi: ^yJl ijfcjl oUiyJl jtj <**ii US 

tjUi>-^L® J ^ : +.»Jl vUJI Joi *UUJl ^%i JjUi 



l/ 4 (Ij) O^ l)1> Jj ^yJl iJl>Jl oi jXj C-j>wJ JiJ 

oJ Jl J J i~JL cfll ^ 5^1 i, JUJI JJUJI 
.^UJl dJUL^I Jl -JJLjLj- J*>j 3 ji dJLSU, lw .^UJI 
ipjj ^iSt oJbJ tl n}\y+* Jl S^yiJL ^yJLiL® J Jbj 

m m 

4^> ^Ul Jlj_Jl -ul 'y* ^ «u 4^1 Jl>- ^ ^ Z/i 

m mm 

IJla r li 51 .V (\ dj&\ J jL>- ^1 <U 015 151 It* jAzlJ 
oUJU i^jJl i-J' J -Kij*~ ^>v cr-^l 

1 » b«M t3^JJl pLaaJIj 

tJlj-Jl \1a jt- tU-^ll ^ IliUtf ljL>- jL ojcpI 

«» 

t >t 5^ »^J-V l-O Jlr- ij J&j 

^i\ ^Jljill aJjji i* p ..<3~ SJLpIj 4j jiaj i)L* Oj 15 151 <j^i 

^ cT 5 ' <^1 £>■ «-i^ OWJ “-^' 

iiU^i/l o^i - JJl>-j J«U® p-UjUll ^jjla —OJJi JL® ©jJaj 

Ljj 0-»lS ^yJl iiJaJL *UiSf I J c %>*j olS .N ® 1*1) —oil — 

s 

•*Oj&j 

^jA o^AjCa <jl j$\ {jA <4^J cl-b J Li jS jl J 

i<^Uu9aII iiU^/l o*i> ^LJLjT (Jl^*» jjp 5 jU^/I o j£j 

j>-j\ J oljL>Jl ^ja <£jS iiL> 

^4 4ybLu V ip j +>*a iJbb iiU>l j j£j Ujj .IjlSLu c.«.«- i 
^1 j^Jlj oLj>Jl oLj yJ ilL>j t^^il ^i!l <aL>mJI oL^^«Jl 


nil^n 

jAxJi 

xjicji 

if! 
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jl^Sll oi> y jt jSLu J&- ‘SjiUiJl jl^Sll J 
^JJI vjjj^ <,Ijl>- U0} (1) n j^ j .oJbc^Jl 

& c£~. lV j? Hr^. jt V fcjJ* 

^jAj .(JI^mJI IJi* JLmJ jt <yJl oLsl^Jl *jJL> 

jt ^Jl 4*.«lall jt <Ul jj .4 *JL*i ^LJLjT (Jl^w- 4 jI>-^|I ^|iaJ 

jl jj5 jJb- IJL1 a 4 j^^j Jj 0 JL 0 * UljSt ^y>«_> 

ljL>- iJLjb jl Ua^ j^^j l# jjLi lJub <*j JLwmj 

.JjUu.ll y £iljJJ Jaii IJb-lJ 

j L»wJ 1 ^S" ^1 jl “OyP y 

(jJL>- iyy — jJLj U ^^JLp- jjJLaJl 4JUI ^y>- 4 

jJ-^il jl jl £ylaj IJL* jSl ^LJj5 

.irUJI^^UJI^I 
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Jjl 


v^l j£3\ Oj£ J^*Jl JUI { jA ^ 

J>\ aJUJl oUdl JU. J ij-^i l^i\ t JJk £lij oli ij; 

C »o ^jJb bJbcpIj jUi-JI . 4jy>*^Jl V.-H L^Jyu 
. <+**» I J Ji> L® jl-#j 0j jill y ai>-LJI o- ji y>JI 

—^yj j y^ij^j u ojb y^t ^ j** 

ol yJHi oVl J*U* 4fU jLU 13.72 f liJ <*J Jl 

.iolill 

iijli- jl^JI Jjix-^JIj Oy^ll j%-1aJ yj^ i3j ^ 

£*-jSll ,_^ •<-»_>»J' _«£j 
Jbo JJLU f-LJlp iiLjb jlS' lit 4 jI -l <:<£ Jb- JLaihJ 

J l»L* . LUjjj bj £U p-jljjj jjL>*^ cJ y~* o^LJl J-*j ^Ip JyLy 

Jj j j*jkl y .ij^kJl L>» ^J Jl jllp ( -1941) Richard Dawkins (1) 

."selfish gene ^uS/l jJ r \ " 
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JJ Jl tib-LJl ©JUJLuJl ©jlAj 

J ^y oljUU oJp ^Jl jl ^^>-1 .^ll^Jl fJUb ya I^IjI 

oil. j JJI pip J jJU jj£j ^—jSft y>U^ap J iJbj; J 
C->ly«**Jl J 4>*y *AJ O^^Jl 4^lp JLaj 

o^« n>«jI ji o^yJlj U Ul) o^5sJl ^JIp ©y** »l 

©Ap jl cUL^j Ulk. 4 J»Vl *ljj u J| 

<JL^i>-l y^l ~ ilL** <1) JL J J La# y ^p jJl J oy*^Jl 

.dUJis ijut «A>-y J LjJbJj. ^p lyt 1**1 jj ^ y oL 

-J J.’iii J! <■&& i > jsfli >>*•* > / j* ^ 

^**J >y |»$« v? La ^P O jLil—^Jl O^JJl *klp ^kij 

jl>*A»Nl k!jjJo%J <Jl yjj 40 J>*A jLL 100 1a*4j Ljl (Jyu 

^IjNl gU-il Ujy : jl£© JS* j b kyo- Up ibVl oN J3I 

kjj_> j Jl* ^JUj Jibe* ^P oJLaJI oly«Ul ya j^LoJl y^-S/l 
tJlJ j Oj£ Jp Jk L*lSf JJjJl ^i3j ® - /y J LJl .Ipy^j JjJL>- 

y* yL-y J ^la«*y Jly N j yJI o^> ^jLJl j*^*3l I J* LU 

:U£>y Jl Jyjj yj'J W* 1 -* ^j -cSjt Jl 5 y 

^p- aS'li jl U ^ : .U;.J ^AJl jl>- Jl cJ Jl.. yap J 
*L1p y* ®! I JL>- y^P jy ^ILjju Lji ~JL^^Jl 

OyJl JlljV o^UJl ij^l Jl o^yJl Jp iJliJl 0 JiJI J JJ3I 

C-J15 Jl oyn>Jl JJLL' toJL>-lj o j>*a J ( J jp*+mA 4^yJjJl 

# 

.ojJ.,^7 l:,nia;^lJ U jju US' L« 4(1) Ji) U^ly 

J^l» Jl J-^J j! j JJI Jbj, Oy, 4Ul^J 4^1 

J (1)y>yjJ Ojjky 0J *L*ip liljb (J^Jj Jj . oljj ^jmJKrnj ^JJl 


nt >4n 

jAxJi 

xjicji 

if! 
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I^JjU Ol j>- ojji iiL* b£i o ^31 

. ^ N .. .olji N j * J^1*)H JLp ^ M .. .dLJi 
Ol .Ijl»- •_ sS —« IJLy ... 1 -Lfe pT Ja.nii OLli jJ 

Uj Margaret Fuller J y cjyjLi c-iip j .o-I^JL LJ ^ju N 
Thomas J/i/jlS y ^U-l t«0yUl Jjl* :LOj 0JL4JJ <ll 

jl Jlipt .1I4J J*ii! IJU a^pi :<Lli iUrl Carlyle 

4 <» la alb wll^Lw* V lA.la.-" 44jJbVlj 

J»t ^ Cf* 

(jf ^* ^1 ^^ 5 ^* ^rla«-"> 0^ <1)1^ ISJ 

V*» liU jt TU ^ Jl >~J J-i J\ v«UI 
^ LJOJ iU ?j 5 £JI ^ _y!*Jl JI>JI ^ 1**^ N» jy NJb «l» 

■o*^£ cr^'j^ O* £• l^y 1 ^'j ,yj-> Ji 

Jj t*-^£ *bl ^y L» e-^y £yy Ot Jaii U*V *LyiJl Oj 

♦(jT*’^' Cjz?J *i'jJ s-*■“ '-^ 0 4 **U <_#*! V*^’ 

(jr^' ^ ^ £>i U* '-^ ^ *4/* : 

ojlSj LuJl Ijjh jXj :cJ_jJ1 <Jojl>o liy iLsOwj Uy 

^jSLA y .U y 0 (jlxwiJ <l)lk>-!o^jJLJl 4 -db: A ll Ak)la*Jl aUL^aJI 

lf^2Ai JJJl £-1 ^ Ji* O^UiJl Ob^>Jlj Ob^>Jl 

{jA <><*~S\jlA aJu,Hj l^^ 4 > (jl>- JUaJ ^ 

y JJU ^ O-Jj- «»^i N» Jy U jl 

CjUnAj^I OjjA* Jbji vi>JL>- ^ Ctjk^Jlj <l)l$Ul AjIUj 

^jA liJ>* 4AjjI>y L* ^|5j 4(1) i}ji£*M I 4Ay»^w^I 0 JJ olj 

0 I 4 J £la Jb^lj ij j I m J I>JLa) Awj>1 4.0.^ Ji j*—^ Aj1 4 > ^J| ^<knJ iAjLJI 
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* y~* j-ii *UUJl ja <j) 4 v— j jp jj<J U 

^*^0 ^ntj <3y jJLp Q^« «— > *■> (_£ jJl ^Jl Oy yJl 5JjL^#i 

»j*c ^ «- *>l l JU> ^Jt J-iJl J y >9j ® jiJ* 
iiLjfe # ojIyJl^j 4-^U^dlj IJLjj ^j—J ...IJL^A y*Sfl OJ 

y .( J*LUj lJUb ^1P yj) |»JjJI <iyu N L** 

oly~Jl oNT 3y«-A 0j^Jl) ll»yJ <iyu N 443 jfu U> 1 - ^ ■ 

o^Si JLoJ . jyy Lo« iiJbj <4 ^j <iyj UJ|j (oly~Jl oljLL. 
4jL$j^\J ^yi^j lJU . <j y-*~* ^15jt i*jji 0y£^\ j+& <L)f “JjuJIj— 

cT 11 JjJJ ^Jl 4<yd-wJl C*>Ujyjl ^jjuu H Jj iijli* ^ 

^yjl^S (J^*d jLil .I^jc4 aJLajJL ot 4 j^Ujj ^yjl 

oUl>1 J! ott 5^ r^' *ijk oUiy ^ L^uy o\ J\ 

—<> j*JL>- o j £j ijt ij^+i if I jr^ jJ-j 


u*^J £ 


JS-J* itf 


„ „ * 


iil _Jl ljL> JiUj <Jkbu iiJU 

• ■ • 

. o yw _jt <U JLJSj 

U Ijt jt 4 ( yy3 ^ytj (3y 4^J^L*Jl 3JLP y ^Ul j£jll> Ujj 

4 ^L>Jl ^yJLyil) jl jJLj US’ .IJL 4 J ^j^ull J 3 U-JI ois 


j& .*d\jj>>y 4t^.jji 4lijl jSj lil^S 

^JLP ^1p JyA>Jlj 4j»J lP O^j^ibyill £^lal —*j 

ysl^ 4 Ux«Ipj Uy |»JUJl J^i 

^Js- J-^j jJUJt .^iU jJUJl 40 JA U^j^p Jilj ily 

(Jl t j ^1 >ilf j;i»d j\ 

‘(^4*^ ^ ^ (U*j) (^31 <ij^> (»-fr^ ^ - Ji^* c#* 

n ^ r u J 5 ^ Jl J ^ 1 r 1 ^ U d o*~. V>J» 

^lijVl oy^^Ul .JLifcjgj N .j*£U«Jl yjcJU 4lUl>- o O^ fj^+i 
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.^1^1 jJUJl £• J-^lyil j*b J»1 (_^ t iaa* 4j y J L«l l 

<wl> !j«-(it j«> (.Thomas Jefferson oJli Lb_j 
,iUjl*~ iSU-S jl£. iiL* j jZ, jl N*:L^-> 

^t L^laj Jl>«J l*jy cd>bLJ ^yi<»_y»Jl dt-*> jJ 

JS - ^uti ojL^L <UI jp cij- ^Jl vAk^LJl 

<p_jIjaJI oJLa (Ji?* j** byj-® ojUipL _ji 

<»i..J ^1 ii-iUlAj U-Uo ^bS/l t j y*y >Jl ^JlpI jii ,jbJ .ijU^Jl 

XaJK <J . JjV\ iLJl j\ J^ ^1 i>uJl 
^^£JI lift y» Ij-i^d jl ^1 David Hume ^_^ft JL*b jL*-* ^ 
SyUJL ikJU^Jl :£~>JI siiL- ^ J:UJI ^wkJl I yiJ ^ll 
o*-b-l i)L~Jl jl J,. jJUJl J-^l Jl>- ^UJl jl v ^lkJI J* 

<-Lm ^Ja— <ju ^ t y-i>Jl (JUJl ,y j_>& jl i^yjjb jJjLU ^1 

( j~Jj tp..A^a:)l Aj^Lp ils»L-o la : .-.ll JjjJl 

*L^Sl jJLp jb . v ^ikJl JlP SjjUaJI _,! JI>JI ^UJL 
^jjjb ^li y>- y_*_iaJl OjA^Jl »U1 p ^Jl! lUb <L<al*Jl JlwaJl 
^1 Ijy .Ljia “ Jb"jJl ( Jr’^J jb <jSl i-Up 0j±~ 

0~“ J-P ‘OjbJl Jj-^»tj y» iJbJl ^yJj-dl 

.j»jfcjUail ,_y btA—lj 

4*wt»j iajJO I a. ..a aJjLio frL-i! l^lilfrLj-iJl yjly jJLj 

Iyl JS L)u jl ^y cU Sy jl Jtfc« J* ?UU- (ja^ 

tk>JI ^ jl ( ^kuJ N c~b b^i tVictor Stenger j^by 

tSteven Weinberg 1 yb .^lli: JL. oU jJ&\ ^y 

( yL^j i Martin Rees j tPeter Atkins ybil y-jj 

c»* ^-r 5 ’ ^ Cr kL-J ^ .Stephen Hawking y» 



239 










v-*- J Jl>- 'i jJI 01 J; J Jj~ L. 

n •» w # 

wybS' j! ji .oUmi^ll ^JUbJ y *blt dL~p ^ l*t Jai~J oyOUl 

l*jy 4<iuJa]l *1jj UJ iw*UJl *L>-S/I l) 1£ £l yS/l 

jly*Jl <y*i. j^^Jl ^-Lp 4J N^l*^ **^*£ N \£j <L)t v^->o 

<JyL l* j . JkxwaJU <JyL U 
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fu» jl ^ 


N* —i li>-liL* .1 

«• m 

•J, jl jS\ JSLj JLiJl ji Jjcs\ ^^1*5 

tP'-r 4 yj* Urr 1 ^ J* ^ ^ij^\ ^ 

*■ jaJI J^l (^JUl (Jl* ) jP IjLjy - 4 . — ’ .. l b J . 't^'y^a 

iJuJj jlSSt 6 J>.% Jb Jl t 44..,11 4-4—Liil Jjl_Jl JAjJSJI 

# ■■ ^ 

^ist Ail Jli^t ^jJl ibbjS i li>- ^jUuP^/l 4sj- jJl j^i - 

» • • " 

<L+i'J <^ . H .S jJ* ^Oj jJjJl 0Jjb <JyljJl (ju>«jl ^4 

.^Jaa)L oLJl oJub a*j jl>- y pJ OjS 0^ yJI o^L*Jl 

aJJ ijjJ2j Jjt yip AillaJl yU- Jili>Jl I JL* jJLjj 

pl*Jl Lf, ^yJl AoJk*Jl v-Jl^>Jl 

|JL>- IJLio jj ^aJL ^^P^1 UlA jl jjb IjJLijI jl 

«• •• 

^4 L^PJ £yj ol Jj N .UjJt4 AAjJaJl |*~£i ^y 

£• ^*^Jl 15^15^4 ot i*jljJl 5 jjI>«p^/I ^-p SyKjcoJlj .^^Jswll 

.o^U ™’^Ul ^4 yy of oLD a^jUJI 
yjc*JL o . —J S^U-'SJl <Jl>- Oj£j jlS o^Hj 
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J* j/fl JSwJl o\• IJL 43 .UUS £ g\j c£jj 

Up J 3 UJI J llj. p^JI jl Nl .£jUJl *UiJl yb u^^JU 
.11*3 4U j! US’ UUi ilU o'y !N ft iL- V* 11* jlS bj 

UfJb Jb- J Ij jjl JU* ^ s* 

.,jiUJl ^J -usljl; l^>- ujy y>j <y* o^r* 

m 

N Li* lil [a Jf’L—jj of *jd\ ot ^-UIj jz&j 

Ua ?C-jl j*I ja . JliiNl IuLjS *\jyJd\ jJ \y ^jAK, jSl W fl 

j j£> jl JUj jjlJJI jl ,_#» *j-^U*3l oUU-}fl <_$Jb-lj b-i-p- JI 3 -- 

«• 

^yll 01 jS^\ *yry c^-^I oij caJI^-Ip l^Jli ~l>- 

o^^j oi i«Aa i£^ u$aji [a i^jiaj jij-ji ji^ ^ j ot 

ajIju y c>j-^i l +S c4JaJli*« U ^ y**~A ^1p a^£J 
UpU l^JjLi jl ilzJ 4bt .iiLgjN U Jl ^^LJl* 

j! '-i ^ jl ( J* 7 "- 1 *t*ijr*l 

. ^jj^l 3 JJI jjl j_jA Sjl^Jl. <~»-Lp cjI **yj bU 3 r* 


jL, jl !,'■ '■ 'CaU .ojU }y*AA* jS- (_££-b»_» *bUJ* 4 JUU-I Ja-JjJ 
Jji Jfc, j r ) «?l;.-^.t J^ ^IJ U-J iibb bU» 
ti*—J jJ Ujla j! bojbl i 'j*^ <Jlj-*Jl lj^-> b^J (U5b J a...- ' . H j 
ji Jj*- ^S\jS ib-J ilbb j J3 U.t.^.4 jjfll jl jJ U5 

( j^>L»jl iJjJl IJLfJ 1* b«Jbi jyo UtcJL>-jJl .*> l ' ..«». / t.. t jl 

JlSLiSl ^ ^5IJ b- ^-JL, jl JjU ^ JJ" J*i U5) 

^Jl iiJb^Jl J>JL UUiaI jtft jj^ USJj .(b>!AiSl U^tJI 
•» 

{ jJ>yju .u-jLS^j a~~*JL)I jJaJI l^j 0^ 

0 ^ ^laz^> iAfi\ < y .Jb^^j ot N tL* liJUb 
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^ ilafNl OUjjj tJbSl J1 liU JLj JL, 

iUJl 5LsJl jtf: J*i i<Ul ^ siwaU; lil .3 
JLp! ^ aJLja ilp Jor\ ji .ULu* ^ xSlJL J i^Jb 

^AjJLs^? LfPU* US’ fljLsP UxJlLo 4^SUj jJLp ^ 
^Jt ^Ji 3 t N dJla 4 j:.i: g » 

OjS ^ jt JL>-1 .AjJbl oJu l^jj^LAj jjjl jJLJji s^-jUj Jj 

ii^Ux* ^^Ip aJUJI i^JJl IJbj^ Aj'i/ LLftJU ty»l ajIp 

C^p^j ijy* laJI Udi>J J^U- llJlp QjjJuij «wa>«j U y*rj 


?aSUS 3I Jt» J^jl J* -) ^ 1SU .4 

4aJLUJI ^>bS3l 4>i*^J ^ ^Lb ^hSI lJu j-i jJ 

^UjNl frUii <L)I « A.aJa.11 oJlA Jp ^iliJl ^4 JJj 

y L-J yj..> tA-J ^i.nT iliil JjCju ^JJl *UiuaJl f^j L.^SL jA L>«J 
(^jP 4^ 4j) oLIIJb-)M JiaJj 4 a. ^ .J. ^ 4 ]p jh>- *j-uill Ajuil 

^ ^ 4^bu^l Aj%‘ v>^J> oUUAJI ^ ui US !jul*u Jk 

*LAaJI jl ^SUj AiUaJl j aJL^JI jt Uj ^waJ 

4(Jl!UJl ^J^w* ^^P 4_*S^Sj J J>~ cS^) tX^^i 

jJL. Jp *UtiU U£Jl vJl jp ISUi :yb ^1 Jlj^Jl j^i 

-^UuJl pU- 4 ^lp AjI f i ^ Jp Ij*iwpSll 

jjt US 4 ljL>- 0 jl *-4 AjLi>Jl oJlAj . jJJiS 4 pJ>«^Sfl 

.fr, U* V ^4 (3~ J I 4^^4 ( j B <a>«JL)l a jtjjZj U L^Sf 4»^liS3l 


.^-a j^jC {j* pUUJI ^Jiu jJuJL oV 4V jlS\JL 


nt r4n 

jAxJI 

XJ 12 JI 

if! 
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Ljji ji IjJLiCj oS Qjjy*mm*j +\*\jc*0j o y]a>%A 


oU>J —yA> ^y-j— JuS^JL o jfo Ljl y>yju N LJl .4>«JL^ jJr 

jL y^j LJ^i tjjj yj 4(l)i} .l^^-jiaj jl J-J 4.1 o S I y- 
e$l ji- jt O^ y l* j*iapl 

.4—*£p 0>-4«.«lall jJ toy oli 4 j L*T LiL^jfJ 



aJ ^^£31 oLjjO^Jl f^Ux* y y»y u* J* -6 

^AiJLz^jJ ^JliUj ?obLl^l yiiU 

ol .4jcJaJl o«La ^4 oJUJUnJI <4 J t ^y oJut CwiilJ - LLl 

oix i*ilj 4 j^$j a\^J y*>- o* 


L5- ^*£31 oUjjJL^Jl £}\»/ 2 a y 4 jL 1^I y jJj cUIp y «-*.>- Jo 

Jlp a^wiJI yJu Oyi -2011 f UJI y aJX-JI y.jUJt > 

yj .^^xJl ii> ^J oL y- <yj^ *—^ ^y* c£^ix> 

4« :: U)I oS ^y^jt Ljl£it ^ Uslj O^ ciy, JLJl 

IJL* ji jJj tAikU^ 4jLi>Jl y oL^lilll |» la 4.4 oj .Ly-LiJ L# LJlp 

03UX4 y lby- J y y-Sl O-^Jl jl y li*i Oyy yy Oj j^ 

5 

4yl>- JjL>- l^J^pliJ J^L>- l$:l:S oll*y«Jl c-iy*. k*jjS 

jl j} yu I Jut ,^C*JI yj y i>-L*Jl Jjl>«j jl $ tOJJi £• y y ^*P 
*L« . • • bfc JL>-yj pJ 4^^--^Jl oy t-ILu ^J lJut 

yy oLl^l yL Oy, 4<u-i cJ^Jl y !^Ui ^ yl y 

01 ^Ljj 4»."j yJl 4ii£JL liLJ y* 4JLoi 

...?4w.„la1l y 4jajjSl ^$^^31 cjL^ - ^y 

^ 4j£ u 1*,jJ j-l ^kU i^*JI jJl^iJI jl oly .7 

y jtJUl Oj^J liLJ jl 4 aJ yJl yJl Oji yl y ^yOy 
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■liL* 4 J J j*Jl JA ^1 y\ 

U . JjSfl ^li*Jl pJlp 
frljjji \+>J+l olj^ialJl j%Japt {j* IJla 4iLi>Jl 
^JJl O^^Jl ^ j»JL * J 0^ 4<».^L»Jl l*U* (-5^ 

(>• 4 ~ fc4 ^y ^ ij£+i ^-r^J ^r*- ‘cSj 

^ ^ j>~\j ikSj oU;j>- b3j-J' olilkJl JJbJl 

o^pllaJl oJLAj .bl>j<>«—1) A*^\.,<a4 Lj4P ^JL'.j jl tlf< ^2+h 

jjiazjj I.L*. 7 L«jlo 4jj L»*Lm*1 J y>jj Jl jiibJl 

l«-lL» t«-UAjjjl j^p L» ^ii>- Ji>- jl «jl^SSll 

jl ^ji Uii«j ulilJiti iil>- ( _ y lp iJL—i^S3l b>JbJl ol^531 j_^5w 
^UjSIi <--J> op .*-* J\ J* 0J& J* y ^ ja^ 

Ji ‘O’*LL—* ®J-^*^^ fjd U5* ^ 

5^ ^ J*>y <7^ J1>JI 11* jjkj ^>- 

( ( _ f a^jj ^j>-\ obi3>- ^1 Jl»*=i «^41—* jJ- o£z bUjJj) 

J«ju ^yjl iSy^^ bJUJi^ iJi>v <il. <1 5 y*^ (_P® J ol^ 

JplbJI Jl. J*jO Ji- ^UL-Ji JLp 

^|i ^»ui ^*mJi j.Lmj i.xpj«s 4 « w* 4 ^ i 

»Jl* ^Ulj ~iS >**Jl J»bi3l jL-5sjl iy>j ^>-i o j*j tJjSlI 

| _ r i*j ilJL.1 ^ v_~—^ ji a^*i -A-jjUJl JaP iJU^-l «j^Jl 

j ^t ^ Ulj .%> Jb~- jij l* J! oi/S/i 

<L^1? dJU ^j/2 * I JL >“y bUJ viJLJi5 ^-yJLJ 01 IjlSOb -A>yJ 

.1?!^ N» ^4 Njl U 1^1 JL* bLJ* JI>JI oS ^ 
^ ^ ^ *u- o_^ji ji ljI ^i ^iJUJi ^ ^.Ji .8 

? j^Jl jJLp ^ SjjUl ib^^l JS ^ (JbJl jl J 
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^Ul yxiu llJlp a a lia; (^JUl JLflJl UU 1 yj jl yjuJl y* 

-U&M ^1 4 .^lsS3l Ijtyb jJ 

<>^aj cj jJl c^JL*j ( 3 oL^JinJ L» j ^JS" 

j_^j ^ jl ^5U; Jl C42.^ll V-L -^1 .i 

•» ( 5 ^ 

.Juj^\ ^;JJ lL- 

ol^-i -W 4 JI y- ? juJl ^ jJUJl JilI* Nt .9 

?s*U iS ^Jlil^la ili-Sl 

jl N Ul! y *<-»/^l ^ U JSLi ^ ( JL*JI Jil_* 

ijjUjj oljj_^» ^ J>* c£*^' Oj^Jl Oj J_>* 

JJi N jt <i-I>») .*-1 p JJi V L ^ jJU^. jJ 
M <JJUS t Jjl>JL 1 l$>-^JoJL ^4 oUUJl u5 JLp 

^jblJuJl J£ ^4 jily, N jJUJl oii idUJU (<** 

j-jJij ( j-^-i l*j ii~~j jJi j^JixJi jL^I < 4 jLaIi 

.i^ijJlj <JjL^\l ya*j ^Jl 
<~aJ) I J* J*i j%J y> Uw»l i^JblJuJl oJUb ^j5 JLoJ ! 1 Jl^J JL>-1_~*4 illlAj 
jL^SlI JLJL» JLai t a!»-L>JI t4*jj4j^«Jl .^JLuJl 

J^>- jSlI cijS jl c-i 

?jl>Jl 4 cjt Ja.10 

ilp _jl aJI Ail l****l>* yol jl ^ial—-1 (^JUl 

^Li ji\ ^ ^ j*-pji jl . j 

-be*!.*-* jA 1 IJl^J .o jA JLil j>j> Jli L*S^ ^jllaP 

|*J j* |A^Pjl U .oJlIj “Jl>Jl A4 j*Lj~* 

L^ tA-AjJS/l JU^ 1,4 caUI j O^ jSl 
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5. 

15. i-Jii* 

25. oUjJI t jj£\ >J L*i : JjSlI 

51.jjj >Dl J-^l 

69.OL-jJl Jjt ^jA *yj> :<2Jlill f J**ae)\ 

87.^ * ic^> :^gi 

111. V jl4)l jj£Jl i^UJl 

127.j^Jl ju>p *l-i* Vr j :^LJ1 

143. Lr sci\ l‘.1.5:.-* :gUI J^Jl 

161.?U-Lp ojLa* :^UI J-AdJl 

183.U 

197.c-U > ^^Jl:^iUJl J^Jl 

217.ipl>—i SJb jl>- jjl j* : yip ^.sUJl J-aiJI 

229.Juil* 

235 .Ji~ UJ 

■■ 

241.s_iJ>Jl £. jl_p- 






















j_4fel_k> « II ^ 


■3 ^1 i*jl )\ oliLt^Nl j-j i_jU^Jl IJla iajjl jl oJuii" 

Jj ifcJaJl iL-^ij j j-JJ^^JI j4*Jl 

J\ jUJbO vV $J -J~$ jr* 

JJO A*j JL-L-Vl *1^1 ^ Ulilirfl j^i i V t£)l 11* J Ifiilil 
^1 ik-Sfl ^-Jco l _ r J ‘i5j*p J^ *LaUl ^ UlSUJ lu^i o ^ 

0j£i Ujj cDS .ik^S/l ja Alii j~Jcj dUi£ UJlj Lp-^aJ 

i_jjS/Ij 4.o.Ja»Jl ^yL-*j<*Jl £-a jl |*1*1! p-IaP^H \L >jNl 

« Jz> ikJj jjuJl ^LyJJlj LLa yif)/l ^JlSOl |*-^ 

.IIjJIja ij>-y> Jf Jj>-jijj&l i l-d iijll* jj-j 

ISU ?JJiz~Jl U*^ISU ?*JJ Js.-j jjJl U fj jQljIcJo'* 

.^^V^Vlb^JLA 

'jjliU XiLiiMj ^1*J( 

<*Jl£^ dl i4p*j~L+Jl Sjuj^iJI tiia-uJ/ <u+1aJI c^Ui^yl+Jl 

. )l j*£}! U iLi jf 

^Jj ^L$CJ/ iJut lLi>-L jjjjj ^JUjSI <L+a*I oJjJ^ Za j Ji+j 
WjUL* o-jj~*j iijjA^il Ljilj*Jl iiljJ ^j V/ 4jI~lJI 

.4jlgj jtXJj i.LjjS'jjkj <JiS £•^viriijV/ 


